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Steam Barge with a Deck Load of Wheat. 
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Best” Traction Engine Pulling Sixteen 10-inch Plows, Four 6-foot Harrows, and a Havana 
Press Drill. 


The wheat is headed, thrashed, cleaned and sacked by this machine in one continuous operation. 


Mammoth Harvester—Cutter, 26 Feet wide; Capacity, 75 Acres per Day. 
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Flour Matis and Docks at Stockton, the Head of Navigation of the San Joaquin River. Nevada Docks and Warehouse,a Typical Shipping Poiat for Deep Sea Sailing Ships, 


THE WHEAT CROP OF CALIFORNIA.—{See page 9.] 
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AN UNFORTUNATE COMPROMISE. 

It is greatly to be regretted that the naval authori- 
ties should have compromised on the question of 
superposed turrets by deciding to build three of our 
new battleships with such turrets and two without 
them. Thecompromiseis suggestive of indecision or un- 
certainty, or at least of lack of harmony on a question 
which has surely been long enough in debate and on 
trial to afford ground for definite action. We have 
the ‘‘Oregon” and the ‘‘Iowa” as representatives of 
one type, and the ‘‘Kearsarge ” and ‘‘ Kentucky ” of 
the other, and surely by this time the officers of the line 
and staff have sufficient technical data and sufficient 
‘* sweet reasonableness ” at command, to be able to get 
together and decide definitely which type to adopt. 

As the matter now stands, there is every reason why 
a unanimous vote should be given—for the staff, in the 
person of the naval constructors, have stated that there 
is no structural objection to the turrets, and. the line, 
in the person of the captains and admirals who fight 
the ships, are agreed that there is every military reason 
why they should be adopted. Being thus approved 
on both structural and military grounds by the experts 
who are severally qualified to speak from these points 
of view, where, the puzzled layman will ask, is the bone 
of contention ? 

We understand that the last word has yet to be 
spoken and the last vote taken on this question; and 
hence there will be an opportunity for the department 
to reconsider its recent regrettable decision, and com- 
init itself to one type or the other by a unanimous vote. 
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GARBAGE DISPOSAL OF NEW YORK CITY. 

Without entering into the merits of the controversy 
regarding the Barren Island reduction works, there is 
no denying that the recent action of the state officials in 
forbidding the reduction of garbage on the island by 
the present methods will bring this city face to. face 
with a very serious problem. 

In spite of the offensive odors which prompted the 
recent complaint from the residents in the neighbor- 
hood of the reduction works, there is no question that 


the plant did get rid of an enormous amount of organic. 


refuse, which must otherwise have been left upon the 
hands of the Street Cleaning Department. Recent 
figures state that every year 150,000 tons of swill alone, 
not to mention other forms of refuse, have to be dis- 
posed of in some manner consistent with the public 
health. It willbe a decided step backward if the ma- 
terial, which at present is rendered innocuous at Bar- 
ren Island, were to be added to the garbage which is 
taken out on scows and dumped into the sea out- 
side the harbor. Such astep would seem to postpone 
indefinitely the time for which we have all been hop- 
ing, when this primitiveand, we almost said, disgrace- 
ful way of disposing of the city’s wastes will be en- 
tirely abolished. The miscellaneous rubbish which 
strews the shores of New Jersey and Long Island, and 
spreads its disgusting fringe over the various beaches of 
the lower bay, bears painful witness to the fact that 
this great city has never yet grappled seriously and 
scientifically with the problem of garbage disposal. 

The foregoing statement is made with full knowledge 
of the fact that a spasmodic and incomplete attempt 
was made a few years ago to get rid of aportion of the 
city’s wastes by a method of sortingand burning. While 
every credit is due to the late Colonel Waring for put- 
ting up this experimental plant, it seems that the 
scheme was inaugurated on too small a scale, and was 
subsequently too heavily handicapped by political 
drawbacks, to afford very reliable data as to the cost 
and efficiency of the process. 

Whatever method is to be pursued in the immediate 
future, it is certain that before long New York must 
cease to throw its rubbish into the sea and Gevise 
some less primitive method. Obviously the first step 
should be the appointment of an expert commission to 
go thoroughly into the whole question of garbage dis- 
poxal, examine the plants installed in various great 
cities, both here and abroad, and determine upon a 
system which would best meet the local conditions in 
New York city. 
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RELATION BETWEEN TRANSVERSE AND CRUSHING 
STRENGTH OF TIMBER. 

One can scarcely overestimate the value of the 
elaborate tiinber investigations planned and carried 
on by Dr. Fernow as Chief of the Division of Forestry. 
For many years there has been a great demand for 
more accurate data respecting the strength of timber, 
especially when used for heavy structural work. The 
text books, it is true, have provided tables which are 
based upon more or less careful investigations ; but 
there is so much divergence between the different 
authorities, and there are so many varieties of timber, 
the data regarding whose strength is based upon im- 
perfect experiments, that there has been a pressing 
necessity for a more comprehensive and scientific in- 
vestigation. 

There is no country where the possibilities of timber 
as a structural material for heavy engineering work 
have been more clearly demonstrated than in the 
United States ; and although mild structural steel has 
displaced timber in many branches of engineering and 
architecture, timber is still used, and will continue 
to be used, extensively in many important lines of 
work for years to come. 

One of the most important results of the present 
timber investigations is the discovery of the relation 
between the strength of a beam and of a column of 
the same material, which relation has been deduced and 
mathematically developed from the many thousand 
tests made during the extended general test series. 
During the present winter tests carried out under 
the auspices of Prof. Roth, of the New York State 
College of Forestry, furnished experimental proof 
of the correctness of this relation, which is, that the 
strength of a beam at the elastic limit is equal to 
the strength of the material in endwise compression. 
That is to say,in order to determine what load a beam 
will carry without injury to its elastic properties, it is 
sufficient to test the material in compression to the 
point of failure. The load under which failure occurs 
is also the breaking load for a beam strained to the 
elastic limit. The practical value of this discovery is 
evident ; for a simple test in compression gives, with- 
out the introduction of difficult formula, immediate 
answer to the important question of the strength of 
beam to safe limits. These tests, which were carried 
out by Prof. C. A. Martin and Mr. George Young, Jr., 
of Cornell University, removed any doubt as to 
whether wood possesses a definite elastic limit ; which 
limit, although it is less pronounced in wood than it is 
in metals, is, nevertheless, readily recognized. 

—_—_________+0+ 
WIRELESS TELEGRAPHY IN SOUTH AFRICA. 

The recent visit of Marconi to this country has, in 
some measure, revived the interest in his system of 
wireless telegraphy which was aroused during the 
memorable international yacht races of last summer. 
We learn that at the outbreak of the South African war 
an opportunity was presented for dispatching several 
of Marconi’s assistants, and that they took with them 
complete outfits of wireless telegraphy instruments. . It 
seems that at the outset of hostilities, the capabilities 
of wireless telegraphy, which were so readily appreci- 
ated by the naval authorities, did not seem to com- 
mend themselves to the commanders in the field. In- 
struments had been sent to Generals Buller, White and 
Methuen; but they failed to develop the plant, and 
seemed to have looked askance at the new invention, 
preferring to rely upon the old time heliograph and 
searchlight signals. In besieged Ladysmith cominuni- 
cation was established by means of balloon, by elec- 
tric signals thrown on the clouds, by heiiograph, and 
even by homing pigeons; but no mention is made at 
any time of the use of wireless telegraphy, either by 
the forces in Ladysmith, or by the relief columns under 
Buller. 

There were some generals, however, who gave the 
system a fair test, and it is characteristic of Lord Rob- 
erts that immediately upon assuming command in 
South Africa he appointed several experts in wireless 
telegraphy to accompany him. There have been ten 
instruments in Lord Roberts’ army, and the operators 
have been given every facility to test the system. Lit- 
tle is known as to their practical working, except that 
it has been in the main satisfactory. The report which: 
will ultimately be given will, no doubt, throw favor- 
able light upon the practical value of wireless te.eg- 
raphy in land operations. It is worthy of note that 
the difficulty of providing the necessary elevation for 
the vertical wire was met by making use of the form of 
kite designed by Baden-Powell, the brother of the de- 
fender of Mafeking. 

ha + 6+ oo 
RECENT DISCOVERIES IN CORINTH. 

Four foreign countries, Germany, France, England 
and the United States, now have schools at Athens. 
Germany was the pioneer, and the others followed her 
lead. The United States has one building, and this year 
there are thirteen students, the largest number in the 
history of the school. Twenty-three colleges contrib- 
ute to its support. There is a director, who is 
selected for a period of four years, and each year he is 
assisted by a professor who lectures on special sub- 
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jects. Prof. Rufus B.-Richardson, of Dartmouth Col- 
lege, has been director for the last eight years, and 
under his care the school has distinguished itself 
by its explorations at Corinth. Six of the students 
are women, and during the war with Turkey one of 
them served as anurse. The school closes about the 
end of May, when it becomes too warm in Athens for 
regular work. Some of the students go to Corinth 
with Prof. Richardson, where they rent a house in the 
village and push the work of excavation as far as their 
weans will permit. 

This year’s work at Corinth has been specially de- 
voted to the finding of many small but important ob- 
jects. It will be remembered that in three campaigns, 
one important building after another has been exca- 
vated, until at last the explorers found themselves in- 
side the Agora. The establishment of the topography 
of such an important site was a brilliant success. This 
year they turned the west flank of the Propylea, and 
they soon found the way blocked by marble blecks and 
statues. The first two statues found were a pair of 
colossal figures 8 feet high, wearing the Phrygian cap, 
attached to pilasters at the back. Two Corinthian 
square capitals fitted on to the tops of these pilasters. 
The figures appeared to assist in bearing at least the 
architrave, and they were analogous to the famous 
Caryatides. Two square bases which were also found 
fitted the figures. This enabled the whole system to 
be reconstructed from the bottom up. 

There were also discovered various fragments of 
statues, including a very fine head of Ariadne. The 
crowning success of the year was the discovery made 
about 75 feet southwest of the western end of the Pro- 
pylwa, when the explorers came upon the platform 
3 feet high with a fagade made of metopes and tri- 
glyphs, anda coping above them with red, blue and 
yellow paint still covering them, making a gorgeous 
show. The fagade hada length of about 30 feet and 
for a part of its extent it had no platform behind and 
was simply a balustrade. Ata bottom ofa flight of 
seven steps was an irregularly shaped room about 25 
feet below thesurface. Inthe western wall of the room 
there were two bronze lions’ heads, through the wide 
open mouths of which water once flowed. Beneath 
were round holes in the pavements in which pitchers 
were placed for filling. Prof. Richardson considers, 
says The Evening Post, that the fountain which the 
party discovered is an ancient Greek fountain and an 
absolute unique example. A guard is now mounted 
over it to prevent its being mutilated. The balustrade 
at the top of the steps is believed to be Roman in the 
sense that it’ was placed there when Corinth was re- 
founded by Julius Cesar, but it is Greek, and very in- 
teresting Greek, because it was taken from the temples 
which Mummius destroyed. 

SO 8 
QUARTZ THERMOMETERS. 

M. Dufour gives an account to the Academie des 
Sciences of a series of experiments which he has made 
regarding the use of quartz for thermometers and other 
instruments. As quartz may be softened in the oxy- 
hydrogen blowpipe, and may then be worked like 
glass, he was able to make tubes of quartz, and after- 
ward thermometers of the same material. Quartz may 
be applied to the construction of various apparatus, 
and may be of service; first, where a_transpar- 
ent substance and one not easily melted is required ; 
secondly, where a transparent envelop of definite com- 
position, but slightly affected by hygrometric condi- 
tions is called for. The first of these conditions is 
realized by the quartz thermometer, which consists of 
areservoir of quartz and a tube of the same material. 
As for the liquid, it must be a body which it is easy to 
obtain in toe pure state, and which melts at a relatively 
low temperature, giving off no vapors up to a red heat; 
moreover it should contract on solidifying. He finds 
that tin answers perfectly these conditions, and has 
constructed a thermometer, using tin asa metal, which 
reads from 240° to 580° C. As quartz softens only at 
1,000° to 1,200°, a therrnometer may be made which reads 
up to 900°; it can be graduated by utilizing the boiling 
points of mercury and sulphur and the level of the tin 
is well defined in the two cases. To go higher, the boil- 
ing points of cadmium and zine may be taken. The 
thermometer was filled with melted tin and as perfect a 
vacuum as possible was obtained, after which the end 
was closed by the blowpipe. The last bubbles of air 
were taken out by melting the tin, while giving it re- 
peated shocks. Ifthe tin has traces of oxide, this ad- 
heres to the sides of the reservoir and remains fixed. 
The upper surface is always brilliant, and has the same 
appearance as mercury. The reservoir should have 
rather thick walls to avoid rupture when the metal cools. 

M. Dufour hopes that quartz may supersede glass 
in the construction of vacuum tubes for spectroscope 
work; he observes that when a glass rod is melted 
in the oxyhydrogen blowpipe flame there is a dis- 
engagement of gas, which is due either to a reaction 
which is completed at this high temperature, or to the 
evolution of gases which have been previously dis- 
solved in the glass; on the other hand, quartz melts 
quietly and no gas is given off. In experiments with 
spectroscopic tubes, difficulties are met with which 
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seem to be due to gases given off by the glass; it may 
be supposed that the use of quartz will remedy these, 
and as it is a body of definite composition, not oxy- 
dized, reduced with difficulty, but little hygrometric 
and dielectric, it will beseen that it could be used to ad- 
vantage for making spectroscope tubes. M. Dufour is 
now making a hydrogen tube of quartz, and expects it 
to give a perfect spectrum ; if so, he will utilize it in es- 
tablishing a theory of vacuum tube phenomena. 
———_—__—___o+6+ 
MUIR GLACIER DESTROYED. 


The-SCIENTIFIC AMERICAN of December 23, 1899, in 
an account of the great Alaska earthquake of Septem- 
ber 10, conveyed intelligence of the probable destruc- 
tion of the fore part of the Muir as well as all the other 
glaciers having their outlets on Glacier Bay. The ex- 
cursion steamer ‘‘ Queen,” on its first trip of the season 
to this locality,confirmed the correctness of the informa- 
tion published. All of the glaciers fronting on the 
bay, as well as those of Taku Inlet and Disenchantment 
Bay, have been shattered by the great earth waves of 
September, and their sea ramparts cast into the waves 
by the tremendous shock. The Muir being the great- 
est as well as the most accessible of the Alaska glaciers, 
is on that account best known. It has been carefully 
surveyed and its dimensions approximately estimated. 
Its main channel extends back into the country for 
fifty miles and it has forty lateral branches. 

At the sea it presents a front two miles long and rises 
in places 250 feet above the tide. Soundings indicate 
a depth of 720 feet below, and, therefore, a total height 
from base of nearly 1,000 feet. Its advance seaward is 
at the rate of 2,000 feet a year, and every day it is esti- 
mated that 200,000,000 cubic feet of ice drops from its 
face into the sea. Ordinarily a steamer may approach 
within a mile, but great caution is necessary, as huge 
icebergs are continually breaking off the sea face, and 
a vessel once struck by these great masses would be 
liable to serious damage. 

The ‘‘ Queen” in its recent trip first encountered vast 
floes of ice about 50 miles distant from Glacier Bay. 
Continuing to the entrance of the bay, which is 35 
miles long and 10 miles wide, the progress of the 
steamer was greatly impeded by icebergs of most fan- 
tastic form, which covered the whole surface. By 
cautious navigating the ‘‘ Queen” was enabled to 
make its way toa point five miles distant from Muir 
Glacier, where further progress was impossible owing 
to the packed ice. With the aid of a glass the whole 
front of the glacier was seen to have been shattered. 
The familiar palisades had vanished. The wave of the 
earthquake had leveled the icy rampart to the sea level. 
The whole aspect of the scene had been changed almost 
beyond recognition. 

The extent of the catastrophe will not be ascertained, 
perhaps, for years. Until the ice disappears from 
Glacier Bay, navigation to the foot of the glacier can- 
not beresumed. Probably one or more seasons may have 
elapsed before the mightiest natural object of Alaska 
scenery will be accessible to the view of the tourist. 
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AMERICAN ASSOCIATION FOR THE ADVANCEMENT 
OF SCIENCE. 

A delightful and profitable meeting of the A. A. A.S. 
was held in New York city from June 23 to June 30, 
with several hundred fellows and members in attend 
ance, and a long list of papers and addresses on a host 
of scientific topics. The beadquarters of the Council 
were ai the Hotel Majestic near Central Park; and 
those of the association were at the Columbia Univer- 
sity, whose halls, libraries and laboratories were open 
for the use of the visitors. The anniversary meeting 
on the evening of Tuesday, June 26, was in the lecture 
room of the American Museum of Natural History, fol- 
lowed by an informal reception. The New York 
Aquarium, Botanical Garden, Zoological Park, and va- 
rious educational institutions were made accessible for 
the members of the association. 

Certain innovations were noted, some of them for the 
better, and others experimental and of doubtful ad- 
vantage. Usually, the annual meeting occurs late in 
August, but was changed to June this year to accommo- 
date those who were likely to go abroad to the interna- 
tional and scientific congresses to be convened in con- 
nection with the Paris Exposition. This, however, is 
not regarded as a precedent, but an exceptional case. 
Another innovation was the omission of the long-con- 
tinued custom of inviting some bishop, or other emi- 
nent clergyman, to open the first session of each annual 
meeting by prayer. Quite possibly this opportunity 
has at times been misused, but this could be avoided 
by selecting men who were known to be in sympathy 
with scientific progress. Still another innovation 
widely commented on was the intentional omission of 
popular lectures, entertainments, social funetions and 
extended excursions, for which these annual gatherings 
have hitherto been remarkable. Here again abuses 
may have crept in, whose correction was a delicate and 
difficult task; but the question arises if the remedy 
employed has not been too drastic and extreme. Quite 
commendable is the novelty of so adjusting the de- 
livery of the nine vice-presidential addresses as to have 
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them given on retiring from office instead of on assum- 
ing it, thus conforming to the usage concerning the 
presidential address. 

The most radical departure of all from former usage 
is the decision to ask no favors of the citizens of the 
place where the association assembles, but to act in- 
dependently as to time, place and conditions of meet- 
ing. This, of course would simplify matters; but the 
question arises if it would not diminish the public in- 
terest in the transactions. 

Coneerning all things it would seem that the test is 
the Constitution itself, which avows as the objects for 
which the organization exists, ‘‘ to promote intercourse 
between those who are cultivating science in different 
parts of America, to give a stronger and more general 
impulse and more systematic direction to scientific re- 
search, and to procure for the labors of scientific men 
increased facilities and a wider usefulness.” If the in- 
novations noted will promote these ends, they are de- 
sirable. But the tendency seems to be to narrow the 
practical work of the association to the wants and 
tastes of professionally scientific men, instead of pro- 
moting the ‘‘advancement of science” among those 
who are in the ordinary walks of life, and yet havea 
genuine interest in scientific research. Some of the 
most princely donors to scientific institutions and or- 
ganizations are persons who would lay no claim to more 
than a deep and strong admiration for the researches 
they seek to promote. 

Scanning the columns of the daily press, we find 
scanty reports of the transactions of the association ; 
and scanning the audiences before whom the addresses 
and papers were delivered, we saw only a few who did 
not wear the pretty white button indicating member- 
ship in the scientific body, or some insignia of the 
affiliated societies. Few local residents aside from these 
were present when Prof. Woodward was installed as 
president, and when President Seth Low, of the uni- 
versity, welcomed the delegates. We had looked for a 
popular audience to crowd the lecture hall of the 
American Museum of Natural History when Prof. 
Grove K. Gilbert, of the National Geological Survey, 
gave his remarkably lucid and helpful presidential ad- 
dress on ‘*Rhythmic and Geologic Time; ” but those 
present were almost without exception professional 
scientists. The citizens as such did not.attend, nor were 
they expected, nor had they been invited to do so. We 
are by no means in a fault-finding mood ; but we deem 
it a duty. as friends of the many thousands who take a 
deep interest in science, without claiming to be experts, 
to enter our respectful protest against what seems to be 
a radical departure from the original and constitutional 
aims of the association. 

There were enrolled about 500 fellows and members, 
which was a falling-off from the attendance in some of 
the smaller and interior cities. The list of papers was 
also smaller than usual. But, on the other hand, the 
persons who came did so because attracted by a scien- 
tific feast, instead of by banquets, concerts, illustrated 
lectures, parties, and free excursions; and a glance 
over tne daily prograinmes proved that the discussions 
took a wide range, though the communications were 
hardly up to the standard of former years, while some 
of them were of exceptional excellence. 

As usual, a ‘‘ general session” was held at 10 A. M., 
which lasted but a few minutes, and then gave way 
for the sectional meetings in the various halls of the 
university. Each of the nine sections had its own vice- 
president. C. L. Doolittle, of Philadelphia, was chair- 
man of the section of Mathematics and Astronomy; 
Ernest Merritt, of Cornell University, presided over 
the section of Physics; James Lewis Howe, of Wash- 
ington and Lee University, Lexington, Va., was in the 
chair in the section of Chemistry; the vice-president of 
Mechanical Science and Engineering was John A. 
Brasher, of the Western University of Pennsylvania; 
James F.. Kemp, of Columbia University, occupied the 
chair in the section of Geology; C. B. Davenport, 
of Harvard University, in that of Zoology; the chair- 
man in the section of Botany was William Trelease, of 
the Shaw Botanic Garden, in St. Louis; the section of 
Anthropology was presided over by Amos W. Butler, 
of the Indiana Board of Charities; and Marcus B. Ben- 
jamin, of Washington, kept order‘in the section of So- 
cial and Economic Science. Mingled with the sectional 
meetings were those of the several affiliated societies. 

The expression, ‘t kept order,” refers to the fact that 
when men of science get to handling politico-economic 
questions, they are apt toact like their non-scientific fel- 
low citizens. A rather amusing episode proved this in 
connection with two very able papers read by the well- 
known statistician, Edward Atkinson, of Boston. One 
of these was on the *‘ Distribution of Taxes,” the con- 
clusion being as follows: 

‘*Slowly, but surely, the masses of the people find 
out that wherever the tax may be put, its burden ulti- 
mately falls on those least able to bear it. In a coun- 
try which is under a government of the people, by the 
people and for the people, the military caste will ulti- 
mately be suppressed, and the burden of taxation for 
any purpose but peace, order, industry and self-defense 
will surely be removed.” 

His second paper was on ‘‘The Dominion of Iron 


5 


and Steel. What It Stands For.” In this he remarked 
as follows : 

‘*The principal manufacturing States and countries, 
except the United States, are dependent countries, to 
whose people the export of manufactures is necessary 
to the supply of the means of living. The foundation 
of all manufacturing and mechanical arts rests upon 
coal and iron. As yet, no substitute for coal or coke 
has been found for the smelting of iron and steel, nat- 
ural gas having served only as a small and temporary 
substitute. Without iron and steel and coal, Great 
Britain could never have established her sea power, to 
which so much importance is given by the advocates 
of militarism. Commerce is now the dominating power, 
and war is becoming as absurd and out of date as it is 
brutal and demoralizing.” 

These remarks were really mild compared with some 
of the utterances from the same source. But the 
breeze arose from Mr. Atkinson’s incidentally affirming 
that ‘‘the United States government is: spending an- 
nually $150,000,000 for the killing off of the Filipinos.” 
This observation struck several memnbers as out of 
place, and their sentiments were voiced by William H. 
Hale, of Brooklyn, who never lets his patriotism be 
hidden undera bushel. He stiginatized the utterance 
as seditious, and protested against its being printed 
among the proceedings of the American Association 
for the Advancement of Science. Mr. Atkinson re- 
torted that he hoped it might be barred out, and re- 
minded his critic that when that experiment had been 
tried by the government concerning one of his former 
publications it had ended by 100,000 copies being sent 
abroad instead of 2,000 copies. He also insisted that, 
rightly interpreted, his words were not seditious. It is 
queer that, thirteen years ago, another speaker before 
the A. A. A.S. was publicly rebuked by this same 
champion of loyalty who.in this instance bearded the 
Boston anti-imperialist. 

Repeated references were made by different speakers 
to the loss the association had sustained in the death 
of the genial, wise, and beloved Prof. Orton, of Colum- 
bus, O., who presided at the meeting last year. It 
was decided to hold the next annual meeting at Den- 
ver, Col., beginning August 24, 1901. Charles Sedg- 
wick Minot, of Harvard Medical College, was elected 
president. The general secretary is William Hallock, 
Columbia University. The permanent secretary is 
Prof. L. O. Howard, of the Department of Agriculture. 
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PARIS EXPOSITION NOTES. 


The official catalogues of the Paris Exposition are 
appearing slowly. The only section of the catalogue 
which was available on May 19 was that relating to the 
fine arts. 

The United States has erected a pavilion in the 
Champ de Mars, near the Seine, in which are shown a 
number of exhibits relating to the postal service and 
the Weather Bureau. Among the exhibits of interest 
is a model of a 60-foot post office car, as used on the 
Chicago and Rock Island route; it is constructed 
on a scale one-sixth, and shows fine workmanship. 
A striking historical exhibit is the Rocky Mountain 
mail coach, built in 1868. It was the first to carry the 
mail in Montana, from Helena to Bozeman, making 
the trip once a week ; it was captured by the Indians 
in 1877, but recaptured by Gen. Howard, after a hot 
pursuit. Among the distinguished persons who have 
traveled in it are Gen. Garfield, before he became 
President, and Gen. Sherman on his tour of inspection 
in 1877. Near it is a wax figure of a United States 
mail boy on a bicycle, carrying the mail bags. Hang- 
ing to a column is a mail bag which has a tragic his- 
tory ; it was carried by F. M. Peterson when making 
the trip to Lochiel, Ariz) He was captured by the 
Indians and kiiled ; the bag shows the place where it 
was cut open by the Indians. A fine model of the 
United States mail steamer ‘‘City of Paris” is shown. 
In a case are assembled a number of historic objects. 
including a mail bag 240 years old, and said to be the 
first used inthe United States. The first pneumatic 
carrier sent over the Philadelphia system is shown, and 
also the first carrier sent in New York over the Tubular 
Dispatch Company’s system by Mr. Chauncey Depew. 
Another historic exhibit is that of a stuffed horse 
carrying a wax figure of a mail rider in cowboy cos- 
tume ; the horse was employed in the mail service in 
Colorado twenty-five years ago, and was killed by being 
obliged to cover 320 miles in one trip, owing to the ab- 
sence of arelay. Next to this is a dog-sleigh, carrying 
two mail bags with three stuffed dogs, and the figure 
of an Indian mail carrier with leather costume and 
snowshoes. A number of frames contain different 
series of periodical stamps, and on the wall above is a 
representation of a train of cars on the Chicago and 
Rock Island route, composed of inlaid mother-of-pearl. 
On the other side of the building are a number of ex- 
hibits of the Weather Bureau, showing the different 
registering machines and the appliances for printing 
the weather niaps. On the roof are installed a number 
of instruments to represent the working of the system; 
this part of the exhibit is now being completed 
under the direction of Prof. Marion. 


DREDGES ON THE MISSISSIPPI. 
BY WALDON FAWCETT. 

In no inland waterway in the world is there main- 
tained a more elaborate system of perpetual improve- 
ment than on the Mississippi River, and it is no doubt 
partially due to this policy that the dredging opera- 
tions on the. great American river are more extensive 
and more systematically conducted than on any other 
stream on the globe. The character of the river is 
another factor in’ the case. Such is the 
rapidity with which deposits form at 
Many points on the waterway that dredg- 
ing at short intervals, if a navigable 
channel is to be kept open, is an absolute 
necessity. 

The improvement of the Mississippi, 
including of course all the dredging ope- 
rations, is under the jurisdiction of the 
Mississippi River Commission, a branch 
of the engineering department of the War 
Department. There are in service dur- 
ing the greater portion of the year a fleet 
of more than half-a-dozen steel-hulled 
hydraulic or suction dredges. These 
dredges. most of which have cost over 
$100,000 each, have all been built within 
about haif a decade. In most instances 
the hull has been constructed at some 
point on the Mississippi or tributary riv- 
ers; but the major part of the machinery 
equipment has been supplied by firms in 
New York, Philadelphia, and other dis- 
tant points. 

The majority of the dredges are capable 
of dredging from seven hundred to one 
thousand feet of sand per hour from a 
depth of fifteen feet. This sand is dis- 
charged through at least one thousand 
feet of floating pipe trailing out behind 
the dredge; and as there is not infre- 
quently a deflection amounting to as 
much as five hundred feet, it will readily 
be appreciated that it is quite possible to thus convey 
the dredged mass to the bank of the river or toa 
swampy section of the stream quite remote from the 
navigable channel. The one thousand feet of floating 
pipe, with which each dredge is equipped, is made in 
twenty sections, each fifty feet in length. These sec- 
tions are floated upon steel pontoons, each about 
twenty-four feet in length. 

The dredge ‘‘ Beta,” although constructed for the 
Mississippi Commission several years ago, remains to- 
day one of the most interesting machines on the river. 
The ‘‘ Beta” has two independent dredging machines 
complete, and was built at a cost of $172,000. The con- 
tract specifications stipulated that the dredge was to 
have a capacity of at least 1,600 cubic yards per hour, 
but on her official test an average capacity of 4,920 cubic 
yards per hour was shown andthe contractor therefore 
earned a bonus of over $86,000. The sand pumps are 
of the centrifugal pattern, with runners seven feet in 
diameter and with eight arms in each runner. The 
suctionfor each pump divides near the forward end of 
the hull into three suctions, and each of these suctions 
was provided originally with a vertical revolving cut- 
ter with twelve 
nickel-steel 
blades, which 
serve to loosen 
up the materi- 
al, so that it 
will readily en- 
ter the suction. 
They are driv- 
en by engines 
which make 
about eight 
revolutions to 
one revolution 
of the cutters. 
The sand 
pumps are ope- 
rated by en- 
gines which 
run at a speed 
of 130 revolu- 
tions per min- 
ute and devel- 
op 1,250 horse 
power. Near 
the bow of the 
boat are the 
winding en- 
gines, with six 
huge drums. 
Two are used for side warping, two for pulling the 
dredge ahead and two for raising and lowering the suc- 
tion. About a year or two ago this dredge was recon- 
structed, and the cutter engines and cutters, above 
described, were replaced by a jet suction and pumps. 

The ‘‘Gamma,” another of the dredges, has a hull 
of steel 188 feet in length, 38 feet wide and8 feet deep. 
In the bow there is a well for the suctions which is 82 
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feet long and 22 feet wide. Bulkheads divide the hull 
into two compartments, one for the boilers and coal, 
and the other for the engines. There is a cabin 97 feet 
long and 29 feet in width, and the crew’s quarters, with 
bath room and wmess galley, are located below the 
boiler deck. Between the boiler and engine rooms on 
the main deck is a fully equipped repair shop. The 
engines of this dredge are capable of developing about 
seven hundred horse power. They are supplied with 
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UNITED STATES DREDGE “GAMMA,” UNDERGOING EFFICIENCY TESTS. 


steam from a battery of six boilers of the type in uni- 
versal use on the inland rivers of America. These 
steam generators are only 48 inches in diameter, but 28 
feet long, and are built to withstand a pressure of 140 
pounds per square inch. The coal bunkers on the 
dredge will hold forty tons. 

The ‘‘Gamma” is supplied with a powerful pump 
which supplies the water to stir up the sand at the 
suction head, and among her other equipments is an 
electric lighting plant which supplies the current for 
a four thousand candle power searchlight, four are and 
seventy-five incandescent lamps. Exceptional interest 
attaches to the Mississippi River dredges in engineer- 
ing circles by reason of the heavy work required of 
them, and also from the fact that the character of ma- 
terial to be removed in various portions of the river 
differs so widely as to make the problem of treatment 
especia!ly complex. In order to give the reader some 
idea of the strenuous exactions imposed, there may be 
cited a brief outline of the general efficiency test which 
the ‘‘Gamma” was obliged to meet ere she could be 
accepted by the United States officials. The stipula- 
tions required that the dredge should be operated sixty 


Capacity, 1,000 cubic feet of sand per hour from depth of 15 feet 
UNITED STATES DREDGE “ EPSILON.” 


working days of twelve hours each in water from 5 to 
15 feet deep, and with sand at such different degrees 
of coarseness as would be found on the low-water bars. 
After this had been done and the machinery found 
satisfactory, twenty capacity tests had to be made with 
the suction at different depths. 

Something of the staunchness of construction which 
characterizes these dredges may be imagined when it 
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is stated that the ‘‘ Delta,” another dredge of the same 
general type as those described, but 175 feet in length, 
has a weight of upward of seven hundred tons al- 
though she draws but a little over four feet of water. 
Then the floating pipe has a weight of fully 110 tons. 
The steel plate of which the hulls of these dredges is 
formed varies in thickness from % to #; of an inch. 
In 1898, there was designed for the Mississippi River 
Commission a self-propelling dredge. Save in this fea- 
ture, however,. the plans differed little 
from those of the dredges of which men- 
tion has already been made. The dredges 
of most recent construction, such as the 
‘““Beta” and ‘‘ Epsilon,” are even more 
elaborate in equipment than their prede- 
cessors. In addition to a complete elec- 
tric light plant they have cold storage 
facilities, tanks holding over half a thou- 
sand gallons of water and several power- 
ful fire pumps. The dredging capacity 
however remains practically unchanged. 
Each dredge is designed to make a chan- 
nel about 20 feet wide at the bottom at 
each cut. It should, perhaps, be men- 
tioned also that whereas each machine is 
capable of delivering the sand through 
1,000 feet of floating pipe, the line of dis- 
charge: is frequently of not more than 
half that length. 

Nor is there any reason to suppose that 
a climax has been reached in the develop- 
ment of Mississippi River dredges. In- 
deed, Major James B. Quinn, the United 
States engineer in charge of the govern- 
ment work at the mouth of the Missis- 
sippi River, has only recently designed 
two powerful suction dredges to be used 
in maintaining the channel at South 
Pass. They will cost in the neighbor- 
hood of $150,000 each and will be about 
157 feet in length, 37 feet beam and 16 feet 
depth of hold, with two propellers and a 
hopper capacity of 650 yards. Two powerful pumps 
with 15 and 18 inch suction pipes about 60 feet in 
length will be suspended alongside the hull. It is esti- 
mated that each dredge will have a capacity in excess 
of 12 cubic yards per minute. These new dredges 
instead of having the floating pipes will be fitted with 
shore discharge pipes so that material may be deposited 
over the levees, 

+8 
Loss of Life by Lightning. 

The loss of human life by lightning in the United 
States during the year 1899 was greater than any pre- 
ceding year for which statistics have been collected. 
The number of persons killed outright or suffered in- 
juries which resulted in their death was 562 ; the num- 
ber of those who received injuries varying in severity 
from slight physical shocks to painful burns and tem- 
porary paralysis was 820 Thesubject has been treated 
exhaustively by A. J. Henry, in The Monthly Weather 
Review, published by the Weather Bureau. ‘The 
greatest number of fatalities, about 45 per cent, were 
in the open. The next greatest number occurred in 
houses, 34 per cent; 11 per cent occurred under trees 
and 9 per cent 
inbarns. Fully 
a dozen persons 
were killed 
in the act of 
stripping 
clothes from a 
wire clothes 
line or coming 
near to one. 

—_—.——— 
The Raddatz 


Submarine 
Boat, 


The Raddatz 
submarine 
boat has been 
having some 
additional 
tests. On June 
16, a trip was 
made under 
the surface of 
Milwaukee 
Bay; there 
were five in 
the party. A 
steam launch 
accom panied 
the boat and 
Kept as close as possible to the course of the subma- 
rine craft, so as to render any assistance required. The 
boat was run 18 inches below the surface. It is pro- 
vided with a diving bottom, from which a diver can be 
sent to the bottom of the lake, and have air supplied 
from the tanks aboard the boat. It is thought that 
the boat will be specially valuable in wrecking opera- 
tions. 
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THE NEW AIR SHIP OF M. 
DUMONT. 


BY FRANCIS P. MANN. 


DE SANTOS 


M. de Santos Dumont recently finished the new air 


ship with which he is to compete for the Aero Club 
prize of 200,000 franes offered by M. Henry Deutsch, of 
Paris. It will be remembered that according to the 
conditions of the prize, aeronauts are to start 
from the grounds of the Aero Club in the Bois 
de Boulogne, and take their balloons around 
the Eiffel Tower, returning to the starting 
point within half anhour. The new air ship as 
it appears completed is represented in the illus- 
trations ; the gasoline motor is seen in front, 
as well as the gearing by which it drives the 
shaft of the screw. The aeronaut sits in the 
saddle and starts the motor by means of a pedal 
and chain gear, as in the case of a motor 
cycle. The upper cylinder contains the gaso- 
line for the motor, and in the lower isa reservoir 
of water which is used as ballast. Thecapacity 
of the balloon is334 cubic meters (11,795 21 cubic 
feet) and the motor gives 10 horse power. The surface 
of the balloon is 292 square meters (3141'9 square feet) 


and its total length 2814 meters (193°48 feet) with 56 
meters (18°368 feet) diameter at the middle, giving 


thus a cross sectional area of 24 square meters (238'24 
square feet). The mechanism is suspended 5'3 meters 
(17°384 feet) below the center of the balloon. Japanese 
silk is used in the construction of the balloon, which 
weighs 57 kilogrammes (125°4 pounds) including the 
weight of the inner air chamber, which has a volume of 
35 cubic meters (1236:025 cubic feet). The weight of the 
ropes, etc., including the guide rope, is 6 kilogrammes 
13 pounds), and that of the mechanism 160 kilogrammes 
(352 pounds). The screw is made of 
aluminium and steel, covered with silk 
to enable it to cut the air with the 
best effect; it weighs 27 kilogrammes 
(59'4 pounds), and makes 18() revolu- 
tions per minute. At the rear of the 
balloon will be noticed the rudder, 
which has a surface of 614 square 
meters (70 square feet); and is operated 
by ropes from the car. At the top of 
the balloon is a valve having a diame- 
ter of 40 centimeters (15°6 inches) which 
is used for the escape of the hydrogen ; 
below are two automatic valves which 
permit the escape of the hydrogen 
at pressures of 18 and 15 millime- 
ters (0°7 and 0.58 inch) of water. The 
inner air chamber is used to preserve 
the shape of the balloon by compen- 
sating for the escape of hydrugen ; it 
has an automatic valve which allows 
the air to escape at a pressure of 9 
millimeters (0:35 inch) of water; it is 
filled by a rotary pump, which drives 
air into it as the hydrogen in the 
outer chamber escapes. The pump is 
connected with the motor and has a 
capacity of 3 cubic meters (105°45 cubic 
feet) per minute, at a speed of 3,000 
revolutions. 

The motor is of the two-cylinder 
type, somewhat the same as is used on 
gasoline motor cycles; the spark for 
ignition is produced by an induction coil. The motor 
gives 1,500 revolutions per minute, and this speed is 
reduced by gearing connected with the shaft of the 
screw. The illustration shows M. de Santos Dumont 
mounted upon the saddle; he uses his feet to start the 
motor and also to work the guide-rope and the weights 
used to balance theair ship and to cause it to ascend 
or descend ; the hands are thus left free for the other 
manipulations. Theenvelop is constructed of Japanese 
silk, and varnished by a special process. The experi- 
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ence of M. de Santos Dumont with his previous air-ship 
led him to prefer this to all other coverings on ac- 
count of its uniform structure. 

A number of different types of air ships have been 
constructed before reaching the present model; the 
last type was somewhat larger, the balloon having 500 
cubic meters (17,667°5 cubic feet), while the present bal- 


Diagram of the Santos Dumont Air Ship. 


loon has but 334 cubic meters (11,795°21 cubic feet) ; this 
reduction in size is due to the fact that the former was 
inflated with illuminating gas, but in the latter hydro- 
gen is used, which has a greater lifting power. In the 
former air ship a 3 horse power motor was used, with a 
speed of 8 miles per. hour; the present motor, of 10 
horse power, gives a speed of 20 miles per hour. The 
weight of the present air ship, including the aeronaut, 
is 350 kilogrammes (770 pounds), that of the former 
being 250 kilogrammes (550 pounds). 

According to the conditions of the contest, the com- 
petitors are allowed two periods each year to make the 
trial, these being the first two weeks of June and Sep- 


Detail View of Engines, Tanks and Controlling Gear. 


tember, making ten periods in all during the five years. 
M. de Santos Dumont considers that these seasons are 
not the most satisfactory for the trials, on account of 
the wind which prevails at these times in Paris; in 
the first part of June the weather is changeable, and 
variable winds are likely to be encountered, and in 
September, the equinoctial storms. The trials should, 


naturally,.be madein the most favorable weather, as 
even at best, the problem of steering a balloon is 
it is expected, however, that the 


a difficult one; 
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present balloon will stand a certain amount of wind. 
With a balloon of the ordinary form, M. de Santos 
Dumont had an accident at Nice a few months ago. 
The wind came up suddenly, and the balloon was 
driven against the trees; this wind was followed bya 
violent storm. The uncertain air currents are thus 
one of the factors to be considered in the problem. 
The rules stipulate that twenty-four hours’ 
notice should be given by a competitor who 
wishes to start, but this putshim at a disad- 
vantage, for owing to the constant changes in 
the condition of the air it is generally impossi- 
ble to determine what is to be expected at the 
end of that time; generally, the ascension is 
decided upon only two or three hours before 
the start. 

—_—- 9+ 0m 

How Machinery Saves Labor. 

The Evening Telegram, the other afternoon, 
summed up the savings in three industries by 
the substitution of machinery for hand labor 
as follows. It might equally well have included 
one hundred as the three named. Forty years ago, 
when one man was engaged in perforating bank checks, 
he took 750 hours to do 150,000, at a labor cost of $150; 
while now, with machinery, six men are employed, 
but do the work in nine hours and fifteen minutes, and 
although they getabout double the wages per hour, the 
labor cost is only $1, instead of $150. Again, in ruling 
paper, the worker using quill and ruler, seventy years 
ago, took 4,800 hours to do work now done by machine 
in twoandthree-quarter hours, The old-time workers 
got $1 a day, now the two men employed earn $7 per 
day between them, and yet the labor cost of producing 
a given quantity is 85 cents against $400. It is easy to 
understand from this how it is possi- 
ble to use so much more material and 
to keep a great army of workers going 
instead of an individual. 

In boot making, machinery is now 
extensively used, making 100 pairs of 
men’s cheap grade boots in 154% hours, 
against 1,4363¢ by hand, while the la- 
bor cost is reduced from $400 to $35. 
In women’s boots the case is equally 
marked, for instead of one man be- 
ing employed to do everything, there 
are 140 engaged, each on a different 
machine operation; but not only is the 
time taken to 100 boots reduced to 
less than a tenth what it was, but the 
cost is also reduced. Thus, what was 
accomplished in ten hours to thirteen 
heurs forty years ago, is now done in 
an hour. 

Again, in bread baking, less than 
a third of the time is now taken. One 
thousand pounds of dough for biscuits 
is rolled, cut and prepared for baking 
in three hours and fifty-four minutes, 
as against fifty-four hours by hand. 

——___—_0- e—___. 

A NEW electric railway has been 
opened in St. Johns, Newfoundland. 
There are 7 miles of track and 20 cars. 
As the traffic increases the line will be 
extended to the suburbs. The cur- 
rent is generated nine miles from St. 
Johns. There is a. chain of four lakes, and from the 
outlet of the last runs a flume which is built along a 
steep hillside for 3,300 feet until it disappears in a 
tunnel cut 330 feet through a bluff of solid rock. At 
the end of the tunnel was erected a huge sluice box of 
timber, to the bottom of which is fixed a steel tube 6 
feet in diameter. Through this the water flows 185 feet 
to the power house. The capacity of the plant is 1,600 
horse power, but the flume is of sufficient capacity to 
drive another plant of the same size. 
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THE DIFFERENCES BETWEEN MALARIAL AND 
NON-MALARIAL MOSQUITOES, 
BY L. 0. HOWARD, PH.D. 

The attention of the medical world is now focused 
on the mosquitoes of the genus Anopheles owing to the 
fact that the species of this genus have been shown to 
be carriers and transmitters of micro-organisms of 
human malaria. The more abundant mosquitoes of 
the genus Culex have not been found to be able to 
transmit malaria germs. The biology of Culex has 
been known since the 17th century, but that of Ano- 
pheles has never been described, so far as the writer 
knows. So many physicians are taking up the study 
of the mosquito-malaria relation under local conditions 
in different parts of the country that it is highly im- 
portant that they should oN 
be able to distingnish at 
once between Anopheles 
and Culex in any stage of 
growth. During the pres- 
ent spring the writer has 
worked out the life history 
of Anopheles gquadrimacu- 
tatus at Washington and 
has carefully figured all 
stages. Itisstrikingly dif- LogX7 fe 
ferent from Culex in every fe \ sc 
stage from the egg to the % 
adult, as a glance at the | 
figures accompanying this | \ 
article will readily show. j 
It also differs in habits. 
The two species contrasted 
in this article are Culex 
pungens and Anopheles 
quadrimaculatus. 

THE ADULT.—The main 
structurai difference be- 
tween Culex and Ano- 
pheles in the adult condi- 
tion is that the palpi of 
Anopheles are nearly as 
long as the sucking beak, 
whereas in Culex they are 
very short. Anopheles, as 
a rule, has spotted wings, 
while the wings of Culex 
are as a rule not. spotted. 
The males of both genera 
are readily distinguished 
from the females by the 
fact that the antenne and 
palpi are feathery in the 
male, and not feathery in 
the female. 

Resting Position.—A 
member of the English 
Malarial Expedition to 
Sierra Leone made arough 
field sketch, which was 
published in The British 
Medical Journal, and 
which is here reproduced, 
which indicates that in 
resting the adult of Ano- 
pheles hold its body nearly 
at right angles to the sur- 
face upon which it stands, 
whereas in Culex the body 
is nearly parallel to this 
surface. Observations at 
Washington showed that 
this differencé holds when 
the mosquito is resting 
upon aceiling or any other 
horizontal wall, but not ~ 
when it is resting upon a 
perpendicular side wall. 
In the latter case Ano- 
pheles frequently holds its 
body nearly parallel with 
the wall. A uniform dif- 
ference, however, is seen 
in the fact that in Ano- 
pheles the body and beak 
are always held in about 
the same plane, whereas in 
Culex the head and beak 
form an angle with the 
rest of the body. 

Note of the Female.— 
The peculiar hum of the mosquito is well known. 
There is a distinct difference between the hum of Ano- 
pheles quadrimaculatus and that of the common spe- 
cies of Culex in that the former is noticeably lower in 
pitch. The note of Culex as it approaches the ear is 
high in pitch while that of Anopheles is certainly 
several tones lower and of not so clear a character. In 
quality it is something between the. buzzing of a 
house fly and the note of Culex. 

THE Eaas.—The eggs of Culex, as is well known, are 
placed perpendicularly on the surface of the water 
closely joined together into a boat-shaped or raft-like 


at right. 


1. Ege mass of Colex, with newly hatched larve. 2. F; 
ing structure (from below at left, from above at right), 4. Pupa of Culex pungens (at left), and of Anopheles quadrimaculatus (at right). 
4a. Newly hatched larva of Anopheles. 5. Half-grown larva of Anopheles ‘at left), and Culex pungens (at right), showing position with 
reference to the water surface. 6. Full-grown larva of Anopheles; dorgal view; head reversed in feeding position; dorsal surface of head 
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mass. Those of Anopheles, however, are radically dif- 
ferent. With Anopheles quadrimaculatus the eggs are 
laid loosely on the surface of the water, each egg lying 
upon its side instead of being placed upon its end as 
with Culex. They are not attached to one another 
except that they naturally float closely to one another, 
and there are about 40 to 100 eggs in each lot. The 
individual egg is of a rather regular elliptical shape, 
strongly convex below and plane above. Its character- 
istic appearance is shown in the accompanying figure. 
It is 0°57 mim. long. The eggsare laid at night, as with 
Culex, and hatch in from three to four days in May. 
THE Larva.—The larva of Anopheles is quite as un- 
like that of Culex as is the egg. It differs in structure, in 
its food habits, and in its customary positionso marked- 
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mags of Anopheles quadrimaculatus. 


and of Culex (at right). 


ty that it can at once be distinguished with the utmost 
ease. The larva of Culexcomes to the surface of the water 
to breathe,thrusting its long breathing tube through the 
surface layer and holding its body at an angle of about 
45° with the surface of the water. It descends at fre- 
quent intervals toward the bottom; to feed, returning to 
surface every minute or two. Its specific gravity seems 
to be greater than that of water so that it reaches the 
surface only by an effort and when it is enfeebled for 
any cause and is not able to wriggle up to the surface 
it drowns. The larva of Anopheles, however, until it 
beeomes nearly full-grown, habitually remains at the 


3, Greatly enlarged eggs of Anopheles, show- 


A t). 8. Resting position of Anopheles (at right), and of Culex 
(at lert), redrawn from British Medical Journal. 9. Adulta of Culex teeniorhynchus (at left), and Anopheles panctipennis (at right), show- 
ing structural differences between the two genera. 10. Anopheles quadrimaculatus, adults; male at left, female at right. 
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surface of the water. Its breathing-tube is mueh short- 
er than that of Culex, and its body is held not at an 
angle to the surface, but practically parallel to the 
surface and immediately below the surface film. Its 
head rotates upon its neck, and it feeds with the un- 
derside of the head upward, the venter of the rest of 
the body being below. In this customary resting 
position the mouth parts work violently, the long 
fringes causing a constant current toward the mouth 
of particles floating on the surface of the water which 
eventually enter the alimentary canal. The spores of 
alge, bits of dust and everything which floats follow 
this coarse and can be seen to pass through the head 
down into the alimentary canal. The color of the 
young Anopheles larva is dark, nearly black, while 
that of Culex is light gray 
or faintly vellowish. Since 
the Anopheles larva feeds 
only upon these light float- 
ing particles its specific 
gravity is nearly that of 
the water itself, and it 
A oes supports this horizontal 
position just beneath the 
surface film with ease. 
It requires an effort for it 
to descend which it ap- 
parently never does, up 
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€ tothe period of the final 
k larval stage, except when 
/\\ alarmed. The structural 


differences are very mark- 
ed, the great size of the 
head and thorax of Culex 
as contrasted with the 
small head and thorax of 
Anopheles being shown 
plainly in the illustration. 
The arrangement of the 
hairs is entirely different, 
as the figure indicates, 
and the compound hairs 
of Anopheles contrast 
strongly with the simple 
hairs of Culex. As already 
pointed out, the very long 
breathing-tube of Culex 
is entirely different from 
the very short one of 
Anopheles. The larve of 
Anopheles feed with avidi- 
ty upon the spores of alge 
which seem to be their 
proper food. Those 
studied were in jars in 
which occurred alge of 
the genera. Oedogonium, 
Cladophora, Spirogyra 
and Oscillaria. They 
reached the last molt in 10 
days, considerable éold 
weather, however, having 
intervened, and remained 
in the last larval stage, 6 


days, transforming the 
pups 16 days after hatch- 
ing. 


THE PuP#.—The dif- 
ferences in this stage be- 
tween Culex and Anophe- 
les are not so marked as in 
the larval stages. ‘The 
structural differences are 
shown in the accompany- 
ing illustration. The dif- 
ference in resting position 
is rather marked, the pupa 
of Culex resting in a more 
perpendicular attitude 
than that of Anopheles, 
and there is a marked dif- 
ference in the shape of 
the respiratory siphons, 
which now issue from the 
thorax instead of from the 
anal end of the abdomen. 
The pupa of Anopheles 
is quite as active when 
disturbed as that of Cu- 
lex. If one touches the 
nearby surface of the water 
the pupa at once wriggles violently downward, re- 
turning shortly to the surface for air. 

The extreme activity of both larve and pupe of 
mosquitoes is a necessary factor in their struggle for 
existence, since stagnant pools of water swarm with 
predatory animal life. Thelarvaof one of the water 
beetles of the family Hydrophylide, for example, eats 
hundreds of other aquatic insects in the course of its 
existence, and the larvw of mosquitoes do not escape 
entirely, although by their extreme activity they stand 
a better chance than do other more sluggish species. 

The duration of the pupa stage of Anopheles varies 
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according to the weather. Five days was the minimum 
observed during June, although several specimens re- 
mained in this stage for 10 days. The entire life-round, 
therefore, of Anopheles quadrimaculatus is as fol- 
lows: Egg stage, 3 days; larval stage, 16 days; pupal 
stage, 5 days; making a total for the early stages of 24 
days. It should be stated, however, that during the 
early larval existence in May there occurred nearly a 
week of cool weather, so that it is certain that in the 
hot season of July and August the growth and trans- 
formation will be more rapid. In 1895 the writer traced 
one entire generation of Culex pungens in June in 10 
days. 

The writer is frequently asked as to the duration of 
the adult stage of mosquitoes, but beyond the state- 
ment that the adults hibernate, living in this condi- 
tion from November to April in the latitude of Wash- 
ington, D. C., he has been unable to give a satisfactory 
answer. They die rather quickly in confinement in the 
summer. Anopheles hibernates in the adult condition, 
and the writer’has had living specimens in confine- 
ment in breeding jars for 8 days, all dying at the ex- 
piration of that time. This, however, is not a fair in- 
dication of the length of free individuals, and as the 
specimens in question were all captured specimens, 
they had lived an unknown number of days before cap- 
ture. There are two genera of large mosquitoes found 
rather commonly in our Southern States—Megarrhi- 
nus and Psorophora, which Southern investigators 
should study as to their possible function as carriers of 
the malaria plasmodium. Neither of these forms has 
been studied in this connection, and it seems to the 
writer that from their large size and blood-sucking pro- 
pensities their possibilities as transmitters of blood- 
inhabiting micro-organisms are great. 

——— ——_o+> oe --— 
THE WHEAT CROP OF CALIFORNIA. 

Cultivation of wheat in California will long continue 
to be one of the greatest sources of wealth to that sur- 
prisingly fertile State. The history of the industry is 
perfectly well defined. Introduced by the fathers of 
the missions, in 1769, from seed brought from Mexico, 
the adaptability of the country for the growth of cere- 
als was quickly demonstrated, and the object accom- 
plished of rendering the country independent of Mexico 
for its breadstuffs. During the supremacy of the mis- 
sions enough wheat was raised to more than supply 
the scanty population of the period, and this condi- 
tion of affairs continued until the confiscation of church 
property in 1824, after which the cultivation of wheat 
declined. In 1847, but little wheat was produced and 
that of a very inferior quality. The eraof gold mining 
interrupted agricultural pursuits forseveral years, but, 
by 1854, the local crop began to appear upon the mar- 
ket in increasing quantities and to gradually displace 
importations from South America and the East. 

The exportation of California wheat to English 
ports, probably as ballast, has been followed by 
ever increasing shipments until now a hundred of the 
finest sailing vessels of the world’s fleet areemployed in 
the traffic. 

The new era, beginning with the American occupa- 
tion of the country, was due to the great influx of a 
highly intelligent class who came in search of gold. 
Probably not five per cent of these people contem- 
plated a permanent stay. They knew little about the 
agricultural possibilities of this new land, and never 
suspected that the riches of the gulches were actually 
secondary to the wealth that lay dormant in the soil. 
Unsuccessful in the quest of gold, and with resources 
greatly impaired, these men were obliged to return to 
their familiar occupations as agriculturists and of 
necessity to the cultivation of crops requiring the least 
labor to mature, and to such as would find the prompt- 
est market at remunerative prices. Hence, the early 
attention given toraising wheat. The bay and river 
system of the country gave access to the most fertile 
valleys of the world in every direction. Acres and 
acres of virgin land only required the scratch of 
the plow to yield abundantly. Insix months crops 
could be gathered and brought to market and 
sold at prices that meant riches. Hence, in 1854, 
the crop of wheat amounted to enough to supply 
the country and allow a small quantity for export. 

The acreage devoted to wheat continued to increase 
until 1899, when it amounted to 3,300,000, with a crop 
of 18,723,680 centals. Since then the acreage has 
gradually become less. In 1899-1900 there was (esti- 
mated) 2,750,000 acres in wheat with a crop (estimated) 
of 20,000,000 centals. 

The conditions insuring a large wheat crop in Cali- 
fornia cannot be said to depend upon the quantity so 
much as the timeliness of the rainfall. The great 
crop of 1880 was produced with a rainfall of but 16°74 
inches (in San Francisco), at least 10 inches below the 
annual average. 

Lands devoted to wheat in California include those 
reclaimed from the beds of rivers by embankments, 
which have been under water for ages and never 
produced anything but rank growths of vegetation. 
Once protected from overtiows, the crops of fruit, 
vegetables or cereals grown upon these lands are sur- 
prising. Instances of 40 sacis of wheat, averaging 130 
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pounds, as the product per acre of a reclaimed farm, 
multiply ; and knowing their exceeding fertility and 
witnessing the rank, powerful growths of the stalk be- 
fore harvest time, such a yield ceases to astonish. 
Wheat grown upon these soils, however, does not rank 
in quality with the best. 

Lands which are protected from overflow by arti- 
ficial levees, of which there are hundreds of thousands 
of acres along the banks of the Sacramento and San 
Joaquin Rivers, are the finest wheat lands of the State, 
and the most valuable. Lying low, they are indepen- 
dent of drought, and their natural fertility has been 
augmented by deposits brought down by overflows be- 
fore the levees were constructed. The Yalo basin on 
the Sacramento River, in time of harvest, isa sight be- 
yond description. The wide, level valley, stretching 
on both sides of the river, is a golden sea of vegetation. 
The great Glenn ranch of 60,000 acres, all in wheat, is 
situated here. The high lands, located above the 
influence of river floods, and dependent upon rainfall 
for moisture, extend in these valleys to where the foot- 
hills begin. They are of vast extent, and produce the 
finest, deepest and weightiest wheat grown in the 
world. They average, perhaps, six sacks, of 150 pounds 
each, per acre. 

After persistent cultivation the reclaimed and leveed 
lands show no signs of exhaustion. No fertilizers have 
ever been added to these fields other than the charred 
straw burned after each harvest. The high lands, 
some after fifty years of continuous planting to wheat, 
upon which no fertilizers have ever been spread, do 
show the effects of wear, though these lands are 
quickly restored to their old fertility by deep plowing 
and achange of crops. Alfalfa substituted for wheat 
for a few years, and then achange back to wheat, has 
shown as fine crops on these soils as were ever raised. 

These high lands.are all capable of irrigation. In 
Merced County, where thousands of acres of wheat are 
planted under the superb irrigating system there 
established, crops never fail and are always of huge 
dimensions. 

The fortunes so rapidly acquired by the early wheat 
growers naturally influenced others to follow their 
example; but the scarcity of laborers became a serious 
problem when the wheat area increased to hundreds 
of thousands of acres. Then it was that mechanical 
ingenuity supplied the means for plowing, cultivating, 
seeding, and harvesting the enormous wheat crops. 

To California mechanics is due the distinction of in- 
stituting steam for hand labor in manipulating cereals 
in the fields. Huge 50-horse power traction engines, 
of the ‘‘ Best” type shown in our illustrations, with 
driving wheels 60 inches in diameter, and flanges 60 
inches in width; drawing over the fields sixteen 10-inch 
plows, four 6-foot harrows, and a press drill to match, 
plowing, harrowing, and seeding from 45 to 75 acres at 
one operation each day, explains why the vast crop of 
California, covering millions of acres, can be planted 
and cultivated in a country. where the supply of labor 
is not great enough to plant a crop one-tenth part as 
large. In the harvest time, by the aid of one of those 
enormous harvesters, whose cutters are 26 feet wide, the 
wheat is at once headed, thrashed, cleaned, and 
sacked, ready for market, the machine in one day 
gathering the crop of seventy-five acres. 

To observe one of these enormous machines traveling 
over the uneven surface of these fields, crossing wide 
ditches, or crawling along the side hills, sarmounting 
every obstacle with the most perfect ease, and auto- 


‘ matically gathering in the ripened grain, sacked ready 


for market, is a sight of the rarest description. 

These mechanical prodigies are adapted only for 
countries like California, with seasons of wet and dry, 
well defined, where cereals ripened by hot suns easily 
fall from the husks. For the moist lands of the great 
North these harvesters have not proved an entire 
success. 

Preparing the ground for the coming wheat crop in 
California differs little from the methods used in other 
countries, though ‘‘deep” plowing is not common. On 
the higher lands the furrow is never over 6 inches in 
depth, and rarely over 5 inches. Deeper plowing is 
thought todry out the land too fast and is avoided on 
that account. Summer fallowing is on the increase, 
and to allow absolute rest in alternate years is more 
and more encouraged. Five crops in ten years aggre- 
gate, it is found by experience, as much as yearly 
crops would do. In summer fallowing, plowing dur- 
ing the late spring rains is the custom. The land 
lies undisturbed, with the exception of running 
over a weeder during the season. On the first 
rain the cultivator is run: over the ground, which is 
seeded at the same time, and then cultivation is over. 
No further attention is required until the maturity of 
the crop. 

The marketing of California wheat bears no resem- 
blance to the methods of the great Northwest. Wheat 
in bulk is unmarketable. Shippers and exporters re- 
fuseto handle it. A cargo in bulk wasonce sent to Liv- 
erpool; the ship was never heard from. Since that 
time shipments in sacks only are permitted. Otherwise 
no insurance can be effected. 

San Francisco, Port Costa and Stockton are the great 
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tidewater markets for wheat. The latter eity is the 
great manufacturing center of the coast. Its great 
flour mills turn out 8,000 barrels every day. It is at 
the head of navigation of the San Joaquin River sys- 
tem and an important station of two transcortinental 
roads. Its warehouses have a capacity for 120,000 tons. 
Its flour is known the world over. The flour mills of 
the State have a capacity of 20,000 barrels daily. San 
Francisco has a warehouse capacity of 120,000 tons, un- 
der the control of its Produce Exchange. All foreign 
shipments are arranged at this port, and every question 
of values, insurance, or. exchange adjudicated. The 
operations of the Produce Exchange are enormous in 
their volume, and it enjoys the unlimited confidence 
of merchants, foreign and at home. 

Port Costa, forty miles north of San Francisco, on 
the bay, has warehouse facilities for 290,000 tons. The 
great storehouses extend for miles along the water 
front, and at these docks ships from all over the world 
find the best facilities for prompt loading. This 
point is the head of deep water navigation on San 
Francisco Bay, and there have been seen forty vessels 
at the docks at one time, all waiting for cargoes for 
foreign countries. 

California wheat and flour find a market in Europe, 
Mexico, Central and South America, Australia, China, 
and Japan. The islands of the Pacific are taking in- 
creased quantities. Siberia is becoming an active cus- 
tomer, and South Africa, until war interrupted, con- 
sumed large amounts. Flour as well as wheat is 
handled only in sacks. 

The future of California wheat is dependent upon 
price. Ata rate remunerative to the grower the quan- 
tity now raised could be greatly exceeded. With a 
plentiful supply of moisture, such as an intelligent 
conservation of the resources of streams now going to 
waste would assure, the wheat crop of the State could 
be quadrupled. 

The correspondent of the SCIENTIFIC AMERICAN is 
indebted to the Hon. W. B. Harrison, Mayor of Stock- 
ton, and Mr. J. W. Welch, Superintendent Stockton 
Milling Company, for valuable assistance in the pre- 
paration of the present article. 

eg ee 
Formation of Selenide of Zinc. 

At a recent meeting of the Académie des Sciences, 
M. Forizes-Diacon describes a series of experiments in 
which he obtains the selenide of zine in two different 
crystalline forms. By causing the vapors of selenium 
to react upon zine at a high temperature, M. Mar- 
gottet obtained an amorphous selenide of zine which, 
when strongly heated in a current of hydrogen, gave 
rise to long needles, yellow by reflection and red by 
transparence; these crystals derive from the cubical 
system. As sulphide of zine crystallizes, according to 
circumstances, in the hexagonal or the cubical system, 
the experimenter wisbed to prepare a hexagonal form 
of the selenide of zine, which would thus show a sim- 
ilar dimorphism. By reacting upon chloride of zinc.in 
vapor with a mixture of nitrogen and hydrogen selen- 
ide, he obtained fine crystals, yellow by reflection and 
greenish by transparence; these took the form of 
long needles which carried laterally hexagonal prisms, 
acting strongly upon polarized light. The crystals cor- 
respond to the formula Zn Se, and belong, like the 
mineral wiirtzite, to the hexagonal series. The experi- 
menter also tried to prepare the selenide of zine at the 
temperature of the electric furnace by heating in a 
tube a mixture of seleniate of zinc and carbon. The 
walls of the tube were lined with amorphous selenide, 
which presents crystalline masses of an indistinct char- 
acter. The next experiment was made by heating pre- 
cipitated selenide of zine in a earbon crucible placed 
above the electric arc for 10 minutes; after the opera- 
tion, the crucible contained a melted mass, crystalline 
at the surface, showing parts of a gold-yellow color ; 
these crystals are not sufficiently distinct to determine 
their system, but they have no action upon polarized 
light ; their density, 5°42 at 15° C., is very near that of 
the crystals obtained by M. Margottet. By reducing 
seleniate of zinc by hydrogen in a porcelain tube ata 
white heat, clusters of selenide of zinc are obtained in 
the form of long needles of a greenish color; these 
seem to be elongated rhomboids. The crystalline selen- 
ide of zine dissolves in fuming hydrochloric acid, 
giving off hydrogen selenide; gaseous hydrochloric 
acid is aimost without action upon it, even at. high 
temperatures. Chlorine decomposes it by displacing 
the selenium. It burns in oxygen, giving a basic selen- 
ite and selenious anhydride, which is sublimed. By 
asimilar method, the experimenter has obtained a 
selenide of cadmium in crystals of the hexagonal sys- 
tem. 


at —< 

THE Empire State Sugar Company, which is build- 
ing a large beet sugar plant at Lyons, N. Y., has 
ordered ten auto-trucks of five tons capacity, which 
are to be used to cart sugar beets from farms to the 
refinery. The company has 5,500 acres of land con- 
tracted for. Three electric omnibuses have also been 
ordered to run between Lyons and Sodus Point, on 
Lake Ontario, a summer resort, to compete with the 
steaw railroad, 
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GOLD MINING IN GEORGIA. 
BY WILBER COLVIN, PROFESSOR IN THE NORTH GEORGIA AGRICULTURAL 
COLLEGE. 

Sixty years ago the Dahlonega gold belt was a 
familiar name. From about 1835 to 1849, Dahlonega, 
Georgia, was the principal gold mining center of the 
United States. So great was the importance of this 
field that, in 1838, the government established at Dah- 
lonega the first branch United States mint. And trom 
1888 to the date of its closing in 
1861, because of the war, 1,381,784 
pieces of gold money, with total 
value of $6,115,569, were coined’ at 
this mint. And this sum is less 
than one-half of the estimated out- 
put of the field during that period, 
a time when the methods of ex- 
tracting the gold were very crude 
and wasteful. Probably froin 50 to 
90 per cent of the gold in the cre 
escaped over the old style mercury 
plates. White’s statistics of Georgia, 
published in 1849, declare that from 
1829 to 1849, twenty years, Lumpkin 
County, of which Dahlonega is the 
county seat, itself produced 20,000,- 
000 dwts. of gold. 

After the war the Federal govern- 
ment gave the mint and grounds to 
the trustees of the North Georgia 
Agricultural College. The mint 
building was used as a college for 
a number of years, until it was de- 
stroyed by fire ; but soon afterward, 
upon the same massive foundations, 
was erectcd the present fine main 
building f this flourishing insti- 
tution. Fifty years ago the interest and excitement 
over the discovery of the famous California gold fields 
overshadowed the Dahlonega gold belt ; and the war 
closed the mint and so changed things generally that 
the very existence of this belt passed out of general 
public attention. Moreover, the local financial and 
other conditions have not been favorable to a strong 
revival of the gold mining here until the present time. 

The earliest discoveries in this belt, in about 1829, 
were of free gold; and placer mining, the washing 
and panning of the disintegrated rock waste that had 
accumulated in the valleys and beds of streams, was 
the first stage of the gold mining. The next stage was 
washing down and crushing the oxidized and partly 
disintegrated auriferous rock, called ‘ saprolite,” 
washing the sand, thus formed, over mercury-covered 
plates and amalgamating and catching the gold 
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set free. 
basins. 

But it was found that beyond about one hundred 
feet from the surface of the ground the gold-bearing 
rocks were so little oxidized that the gold could not 
be extracted in this manner. A large part of the 
gold is in quartz rock, but mixed with compounds of 
sulphur and iron, forming ‘“ sulphurets,” in which the 
gold is protected from amalgamation with mercury, 


Some free gold also was caught in the sluice 
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To successfully unlock the royal metal from this 
secure embrace has long been the hope of those 
acquainted with the situation. No ordinary processes 
would do it. Science, machinery and plants expensive 
and complicated are needed to do this work. And 
just now this new era in gold mining here is beginning 
to dawn. Within eighteen months six great mining 


companies have;been organized in the immediate 
vicinity, with a total capital of $20,000,000, to bring 
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into use the latest and best scientific means of extract- 
ing the gold in a large way. 

The gold is present in practically unlimited quanti- 
ties, in formations that have long been pronounced by 
eminent geologists and mineralogists to be ‘‘true fis- 
sure veins of injection.” The ore is very rich. It is 
easy of avcess. Conditions of climate and seasons are 
almost ideal, being far enough south to avoid winter’s 
blasts, and sufficiently elevated to temper summer's 
heat. All that, is necessary to develop the precious 
metal in abundant quantities is modern machinery 
and judicious management. 

The Dahlonega Consolidated Gold Mining Company, 
the pioneer of these new mining companies, has made 
the most progress at this time in the work of erecting 
its plant and developing the gold. And asits mill is 
the largest east of the Rocky Mountains, and is one of 


the largest in the United States, and as the plant as a 
whole has been pronounced by competent judges to 
be the peer in completeness and modern, up-to-date, 
scientific efficiency of any in the world, a description 
of it will be of special interest. Nothing that thought 
or money could supply has been spared to make it in 
every way complete for its purpose, 

This company was organized in November, 1898, and 
is composed principally otf Ohio capitalists. The erec- 
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tion of the mill was begun in June, 1899, and it is 
expected that it will be substantially completed and 
formally started about June 20, 1100. 

The plant is located on the banks of the Yahoola 
River, within the corporate limits of the city of 
Dahlonega, within a mile of the public square. Itisin 
the very midst of a perfect network of rich gold veins, 
the hills all around being largely composed of auriferous 
rock, the outcroppings of veins striking into the earth 
to unmeasured depths. It is proper 
to add that this company owns 
about 7,000 acres of gold ore and 
fine magnetic iron ore land, all 
within five miles of Dahlonega. 
And all of the other mining com- 
panies have large holdings nearly or 
quite as rich in gold. 

This plant consists of a stamp and 
concentrating mill, 300 by 100 feet, 
and four stories high; a chlorin- 
ation plant, 128 by 128 feet and four 
stories high ; two shaft houses, each 
120 by 40 feet; a blacksmith and 
machine shop, 84 by 36 feet ; a car- 
penter shop and storehouse, 84 by 
36 feet. All these buildings are most 
substantially constructed and. are 
covered, sides and roof, with No. 
24 corrugated iron plates. 

The stamp mill has 120 stamps, 
each of 850 pounds weight, arranged 
in batteries of ten each. The 
stamps fall a distance of about 9 
inches at the rate of 90 strokes per 
minute, and have capacity of crush- 
ing to powder 600 tons of ore per 
day, running day and night. The 
entire plant will be run both day and night. This 
mill is also equipped with 48 Frue Vanner concentrat- 
ing machines. 

Adjacent to the mill building is a great ore bin 
or pit, 300 by 60 by 22 feet, with a capacity of 27,000 
tons of ore. The ore is carried from the mines on 
tram cars propelled by electricity to this bin and 
automatically dumped. From the bin the ore passes 
to the large crusher, a No. 6 Gates. This reduces the 
ore to pieces about the size of hickory nuts. A No. 2 
Gates crusher adjacent to the larger one will reduce 
any lumps that fail to pass the sereen. An endless 
bucket hoist carries the crushed ore up to the belt on 
the fourth floor that distributes it to the stamps on 
the third floor. By them it is reduced to a pulp, water 
being admitted here. This pulp is washed over wer- 
cury-covered plates on the second floor, that amalga- 
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mate and catch the free gold. The remainder is car- 
ried by wooden conduits to the Frue Vanner concen- 
trating machines on the first floor. These each have a 
table 6 by 18 feet, formed of an endless belt of rubber 
with ‘‘egg-shell” surface, that, as it slowly rotates, re- 
ceives a lateral motion of about 200 vibrations per 
minute. The gold concentrates thus extracted are 
thence sent to the chlorination plant for treatment. 
The remaining pulp or sand, after the gold has been 
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thus extracted, passes down to the basement, and 
through underground conduits is washed into the 
Yahoola River. 

The stamp millis run by water power. The hand 
ditch conveys the water from the Yahoola River to a 
reservoir, on a hill near the mill, and under a head oi 
235 vertical feet, the water is admitted through a 44- 
inch wooden tube, at a pressure of about 100 pounds 
per square inch, upon the Pelton water wheels, each 
of 500 horse power and 
each capable of running 
the mill. The water escap- 
ing through two nozzles 
of 2 and 2 inches dia- 
meter at each wheel is 
forced against cups on the 
periphery of the wheels, 
and under full power uses 
about 2,900 cubic feet of 
water per minute. The 
smaller 40-horse power 
wheels operate the Frue 
Vanner concentrating tab- 
les. The drills in the mines 
are operated by a 200 horse 
power air compressor. Two 
dynamos are driven by the 
water power ; one for ope- 
rating electric lights for 
the mill, mines, plant and 
premises; and a power 
dynamo for propelling the 
ore tram cars, as hereto- 
fore noted. 

The hand ditch is itself a 
remarkable piece of engi- 
neering skill. It brings 
water from a point in the 
Yahoola River about seven 
miles from Dahlonega. But 
on account of the many 
ridges ‘around which it 
must travel, its course is 
very sinuous, and it is 
nearly 20 miles long. It 
was begun in 1859, but was not completed until 
after the war. Its construction cost over $300,000, 
and required the excavation of over 5,000,000 cubic 
feet of earth, and the blasting of thousands of tons 
of rock. The open part of theditch is6 feet wide 
at the bottom ; 10 feet wide at the top ; vertical depth, 
4 feet. But in eight places it is carried across deep 
ravines through great inverted siphons, and across 
streams in iron tubes from 38 to 48 inches in dia- 
meter, and in spans from 200 to 3,840 feet in length. 
The total length of this tubing is 10,526 feet. Flowing 
at full capacity this ditch will discharge at the mill 
4,000 cubic feet of water per minute. 

From the stamp will the concentrate ore is carried 
on tram cars to the chlorination plant and dumped 
through a hopper into the roasting furnace. This is 
100 feet long and 14 feet wide, and about 9 feet high, 
and is on the ground floor. About two and one-half 
hours are re- 
quired for the 
ore to traverse 
this; as it is 
slowly carried 
along it is con- 
stantly stirred 
by revolving 
robbles. This 
furnace is beat- 
ed by four 
fireboxes, using 
wood fuel. The 
iron flue chamn- 
ber, 6 feet in 
diameter and 
90 feet long, 
leads toachute 
of masonry 45 
feet long, and 
it to the brick 
stack, 66 feet 
high. The 
capacity of this 
furnace is 
twenty-five 
tons of concen- 
trates every 
twenty-four 
hours. This 
process expels 
the sulphur. 

Beneath this furnace, and of the same length and 
width, is the cooling hearth on which the roasted ore 
is slowly carried back, being stirred and cooled, to the 
hopper end. Here a screw conveyer moves the ore 
about 30 feet to the elevator that carries it to the 
storage bin on the fourth floor. From here it passes 
by gravity to the charge hopper and scales, on the 
third floor, where it is weighed for charging the 
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chlorination barrels, on the second floor. These are 
charged with ore, water, sulphuric acid, and calcium 
chloride. There are two of these barrels, each of five 
tons capacity. They are of steel, lined with 14-inch 
lead, cylindrical, 5 by 8 feet inside measurement, and 
are swung horizontally. When charged and sealed 
they are rotated at about six revolutions per minute 
for three to five hours. The solution is then washed out 


of the barrels, hose attachments being provided ; but 
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within the barrels are filters that retain most of the 
tailings. This filtrate solution containing the gold 
passes into settling tanks on the first floor, where it 
remains about twenty-four hours. It is then conveyed 
by a Montjose air pressure tank into the two precipi- 
tate tanks, each 8 feet cube, on the second floor, where 
jets of hydrogen sulphide from a generator are intro- 
duced under pressure at the bottom, and this gas pass- 
ing up through the solution precipitates the gold 
chloride. This precipitate is then by air pressure 
forced through the filter in the basement story. The 
gold chloride is here caught on the filter paper and 
canvas. It is then roasted, fluxed, smelted, and cast 
into bars—the precious metal. The entire process, for 
a given mass of ore, requires about 36 hours. 

The power for this plant is furnished by a 20 horse 
power electric motor using current from the stamp mill 
dynamo. 


Ir 


furnace, for which there is place, will be added to the 
chlorination plant, which will make it double through- 
out, and it will then serve both mills. This company’s 
first order for lumber for the construction of the new 
mill provided for 1,000,000 feet. 
The Crown Mountain Gold Mining Company has be- 
gun the erection of a 60-stamp mill, and will likely treat 
its concentrates by the cyanide of potassium process. 
The Dahlonega Gold Mining Company and the Chi- 
cago New South Gold 
Mining Company, both re- 
cently organized, expect to 
build large mills, begin- 
ning this summer, 
These are all near Dah- 
lonega. But in several of 
the adjoining counties 
there is great activity in 
gold, copper, and iron 
mining, and North Georgia 
bids fair to soon become 
relatively more prominent 
as a wineral and gold min- 
ing center than it was two 
generations ago. 
———_- e—_____ 

THE ELEVATED RAIL- 
WAY DRAWBRIDGE, 
BOSTON. 

The large drawbridge 
herewith illustrated forms 
an important link both in 
the elevated railway and 
street car systems and in 
vehicle and pedestrian 
traffic across the Charles 
River, Boston. The ele- 
vated railway accommo- 
dates the through traffic 
from Dudley Street, Rox- 
bury, to Sullivan Square, 
Charlestown, a distance of 
about 41g miles. At the 
point of crossing, there is 
also concentrated a‘ large 
amount of street railway traffic, in addition to a con- 
siderable volume of surface travel, for which the new 
bridge will form the natural point of crossing. 

The total length of the bridge with its approaches 
is 1,920 feet, of which about 1,000 feet is built across 
the water. The fixed spans of the approaches, which 
are of plate-girder construction, are each 85 feet in 
length, while the draw-span has a total length over-all 
of 240 feet. The total width of the bridge is 100 feet, 
the space being occupied by two 10-foot sidewalks, two 
29-foot roadways, and a space at the center 22 feet 
wide for the accommodation of the street railways. 
The draw-span, which weighs 1,200 tons, has several 
features of interest, among which may be mentioned 
the fact that it consists of four parallel trusses, this 
being, we believe, the only instance in which this num- 
ber has been used in a bridge of this kind. It rotates 
on a circular track which is 54 feet in diameter. The 

load is carried 


Span, 240 feet ; width, 100 feet; weight, 1,200 tons. 
NEW ELEVATED RAILWAY DRAWBRIDGE, BOSTON. 


The Consolidated Gold Mining Company has now in 
its employ about 600 men, and in full operation it will 
regularly employ about this number. It has already 
mined and ready for the mill over 50,000 tons of 
gold ore. 

The Standard Gold Mining Company has begun the 
erection of another 120-stamp mill just across the river 
from the plant above described. Another roasting 


7 upon seventy 
solid, cast steei 
wheels, which 
are 26 inchesin 
diameter. The 
motive power 
and machinery 
for operating 
the draw are 
located ina 
room beneath 
the floor of the 
bridge and in 
the center of 
the turntable. 


The draw is 
opened and 
closed by 


means of two 
28 horse power 
railway mo- 
tors. They are 
placed outside 
the power 
house, one on 
each side of the 
turntable, with 
which they are 
connected by 
the usual shaft- 
ing and gears. 

The draw-span is provided with eight hydraulic 
jacks, four at each end, which are utilized to lift the 
ends of the draw when it is closed. The rams are lo- 
cated vertically beneath the end posts of the trusses, 
those beneath the two outer trusses having a capacity 
of 100 tons each, and those beneath the two inner 
trusses having a capacity of 200 tons each. When the 
draw is closed, the ends are raised 344 inches, and a 


I2 


series of steel wedges which serve to hold the draw in 
position are thrown into place by means of a lever. 

A novel feature of this bridge is the fact that 
over a portion of its width it is double-decked, the 
upper deck being of the same height as and forming a 
continuation of the elevated railway above referred 
to. The elevated structure is 1844 feet above the sur- 
face of the roadway, there being a clearance of about 
14 feet from the surface of the roadway to the under 
side of the plate girders. The plate girder spans 
of the fixed portion of the bridge are, as we have 
said, each 85 feet in length, while the span of the ele- 
vated structure girders is just one-half as great, the 
columns which carry them being located alternately 
upon the masonry piers and at the center of the 85- 
foot plate girders below. 

As it takes about ten minutes to open and close the 
draw, an arrangement has been made by which a 
switchman at the end of each approach to the bridge 
will be notified by an electric signal whenever the 
draw is tobe opened. This will enable him to switch 
the surface cars on to the other tracks, which will carry 
them across the river by means of a bridge located a 
short distance up the river. 

The grade of the approaches to the bridge is no- 
where. greater than three per cent. The structure is 
brilliantly lighted throughout, arid thus far it has not 
only proved itself to be a thorough success in opera- 
tion, but it forms one of the most sightly and attract- 
ive engineering features of the city. 

a See ie 
Observations of the Sun’s Spots. 

A memoir has been recently published by Mr. 
Christie, Royal Astronomer of England, in the monthly 
record of the Royal Astronomicai Society. The me- 
moir treats of the mean surface and latitude of the sun 
spots which have appeared during the year 1898, these 
having been deduced from a series of photographs 
taken at the Observatory of Greenwich, at Dehra Dun, 
India, and at Mauritius Island. The year 1898 has 
been marked by three principal eruptions of spots. 
The first commenced the 6th of March by the simul- 
taneous appearance, at equal distances from the 
equator, of two large groups of spots. The second of 
the series, and the most remarkable, made its appear- 
ance on the 11th of August, under the form of one, 
then of two minute spots. This group was almost in- 
significant up to the time of its disappearance near the 
western border on the 16th of August, but became very 
striking upon its reappearance, on the 3d of Septem- 
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ber, its extent increasing from day to day. It arrived 
at a maximum (0:002235 of the sun’s visible surface) on 
the 10th of September, and then commenced to de- 
crease. It was still of considerable size at its third ap- 
pearance on the 30th of September, but afterward 
diminished rapidly, and on its fourth return, the 28th 
of October, only a few small spotsremained. The third 
remarkable group of the year appeared on the 28th of 
October, but was visible during a single passage only. 
The principal characteristics of the year 1898 have been 
the return of spots at a high latitude, 10°5°, compared 
with 8° in 1897. The number of days upon which no 
spots were seen has considerably increased, this being 
48 in 1898, 32 in 1897 and 8 in 1896. The year 1898 re- 
sembles greatly the year 1896 by the mnean daily surface 
of spots, their mean distance from the equator and the 
number of days without spots. If the diminution fol- 
lows the course of the last cycle, the next minimum 
will arrive at the beginning of 1901. 
+ 8 oo 
AN AIR-DIRECTING DEVICE FOR ELECTRIC FANS. 
A device by means of which the blast of air dis- 
charged from an electric fan can be thrown in any 
direction is the subject of an invention which has been 
patented by Edgar Tripp, of Port of Spain, Trinidad. 
Rigidly connected with the casing of the fan is a cir- 
cular carrier mounted directly in front of the fan- 


THE 


TRIPP AIR-DIRECTING DEVICE FOR FANS. 
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blades. The carrier is provided with segmental slats, 
through which project the studs of aring. The ring, 
therefore, can rotate to a certain extent with respect to 
the carrier. In the inner portion of the ring a series of 
slats are hinged on parallel axes, each slat being pivoted 
to an operating-bar fitted to slide in guides. In order 
to secure the slats in any position after adjustment, the 
axes of the central slat is extended and provided with 
a clamping nut. 

The device is simply enough operated. According to 
the angle at which the slats are adjusted, the current 
of air produced by the fan is discharged horizontally, 
as usual, or deflected upwardly or downwardly. By 
rotating the ring in the carrier, the axes of the slats 
are inclined so that the air is deflected to the right or 
to the left, as well as upwardly or downwardly. When 
the ring is turned so that the slats are in a vertical po- 
sition, the deflection of the air is wholly lateral. By 
the use of the device there is no necessity for changing 
the position of the fan, since the air can be deflected at 
any angle desired. 

oe +O 


ABBE MAREUX has discovered by means of the great 
telescope at the Paris Exposition a remarkable solar 
spot which is part of an extended group, having a di- 
ameter of 25,000 miles. This information was cabled 
over to The New York Sun. 


The Current Supplement, 


The current SUPPLEMENT, No. 1279, is commenced 
by an article entitled *‘ China and the Chinese,” giving 
detailed references and a plan of Peking. ‘‘The 
Eclipse of the Sun in Spain” is also illustrated. ‘* The 
Gutenberg Celebration” is accompanied by several 
interesting reproductions of old prints and types and 
the article is particularly timely, owing to the celebra- 
tion which cccurs this month. ‘The Rolling Plat- 
form of the Exposition of 1990” describes its opera- 
tions in detail. ‘“ United States Mineral and Metal 
Production” is accompanied by valuable tables. 
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RECENTLY PATENTED INVENTIONS. 


Agricultural Implements. 


COT’TON-SCRAPER. — James M. Svea, Harkey, 
Ark. The invention is an improvement in implements 
used in scraping the soil away fromrows of cotton-plants 
before they are hoed, thus leaving the plants on a tapering 
ridge. The implement devised by Mr. Sugg scrapes from 
both sides of a row at thesame time, permits the adjust- 
ment of the scraping-blades with respect to each other, 
and enables the man who is following the scraper to 
observe at all times the position of the blades while 
scraping. 


Electrical Apparatus. 


AUTOMATIC ELECTRIC SWITCH. — Pau. S. 
TIxRILL, Groveton, N. H. It is often desirable to ope- 
rate ‘*long-burning” arc-lamps from the regular mains 
and to control them from a central station. For this 
purpose the inventor finds a light iron wire amply suffi- 
cient. His switch requires energy only for the in- 
stant it is in operition, It can be used as an entrance- 
switch. At places where the entrance is effected at 
inconvenient places, the switch is particularly ser- 
viceable. By the use of the switch, a push-button can 
be located at any convenient place, and the entrance- 
switch can be operated at any convenient predetermined 
point. The device can also be used asa three-point or 
“ Jazyman’s”’ switch. 


Engineering Improvements. 


COMBUSTION-ENGINE STARTING AND RE- 
VERSING DEVICE.—Fpwarp 8. Hatngs, Jackson- 
ville, Fla. The gas-engines in common use cannot be 
started merely by feeding carbureted fuel to the cylinder. 
The crank-shaft must be manually turned by means of a 
hand-wheel or the like, necessitating the expenditure of 
much effort. To obviate the difficulty the inventor has 
devised a very ingenious and simple mechanism by 
which the engine is automatically started and reversed, 
thus gzaving time and labor. 


ROTARY ENGINE. — Grorce C. RoHpE, Gunni- 
son, Colo. This engine has ports opeving at the side of 
the piston-disk. A steam-chest incloses the ports, and 
comprises two parts, one consisting of a disk having 
segmental openings or ports, and the other consisting of 
a member having segment-arms designed to close the 
openings in the disk and to turn in order to vary the 
port-opening. A sleeve is secured to the adjustable or 
turning member of the valve and has teeth on its per- 
iphery arranged at right angles. A rod entering the 
steam-chest has teeth extending .in rows and engaging 
the teeth of the adjustable valve member, whereby the 
valve can be moved bodily toward or away from its ports 
and turned about its axis, 


Gas Apparatus. 


ACETYLENE GENERATOR.—OLIvER D. Fry, Al- 
toona, Penn. The apparatus comprises a gasometer and 
a number of generators designed to contain water and car- 
bid. Water-receptacles communicate with the genera- 
tors and are located at opposite sides of the gasometer. 


Displacers ure carried at opposite sides of the gasometer- 
bell and are movable in the receptacles to force the water 
in and out of contact with the carbid. The oppositely- 
arranged displacers serve to balance the bell and can be 
weighted to increase the pressure on the gas within the 
bell. 


CARBURETING-LAMP.—ArtTuHUR L. TaBER, Coro- 
na, Cal. The inventor has devised a simple, economic, 
and effective apparatus for feeding inflammable vapor 
to a burner. He has succeeded in supplying a steady 
flow of oil to the vaporizing.chamber and in insuring the 
generation of the vapor in the chamber by means of 
drafts of air rather than by the direct application of 
heat. 


GAS-STOVE.—Witu14m J. Rancxk, Columbus, Ohio. 
This invention relates to a burner and stove adapted es- 
pecially for use in connection with natural gas. The 
construction enables one to secure the greater portion of 
the heating energy of the gas, since the arrangement of the 
burner insures complete combustion. The tortuous course 
which the heated gases are caused to take, heats all parts 
of the stove and insures the radiation of the heat. ‘The 
noxious gases are drawn off and a continuous Circulation 
of air is maintained, thus producing a thoroughly health- 
ful and efficient instrument. 


Mechanical Devices. 


DIAPHRAGM-MOTOR.—Gerorae W. Lewis, Grin- 
nell, Iowa. The motor is designed for driving various 
machinery, and is particularly well adapted for use in 
gas systems to pump the desired quantity of air to the 
carbureter, according to the amount of motive agent 
used in the gas-engine. A reservoir having a bell is 
joined by valved pipes with a number of pumps. These 
pumpe ar2 actuated by the diaphragm-motor, means be- 
ing provided for controlling the admission and exhaust 
of the motive agent to and from the motor-cylinders. A 
rack-bar, connected with the diaphragms, is geared with 
a shaft tu actuate the pumps. The motor and pump are 
completely automatic in operation. 


SCREW-PROPELLER.—PETER G. Lavianr, Napa, 
Cal. By theimproved form of blade provided, a much 
greater surface area, and hence propelling power, is 
gained, compared with an ordinary wheel of the same 
diameter and length of hub. Such power is still further 
increased by the varying pitch of the blade; for the pitch 
is extreme on the edge which first takes hold of the water, 
and the blade is so formed that churning is almost entirely 
obviated. This result is due to the principle of securing 
the necessary pitcb by the conformation of the blade 
independently of the angle made by the blade with the 
axial line of the hub. A rim is combined with the blade 
in order to overcome the centrifugal effect of the revolv- 
ing wheel. 


Miscellameous Inventions. 
ATTACHMENT FOR BOOK TYPE-WRITERS.— 
Jutia K. McDani&£., 312 A Street, Washington, N. E., 
D.C. The invention is an attachment tothe Elliott and 
Hatch book type-writers which have a hinged platen, ver- 
tically adjustable at ita free end. The invention pro- 


vides means for adjustably supporting the free end of 
the platen, whereby it may be secured ard supported at 
any desired height. 


BUCKSAW.—Hues Henry, Ennis, Tex. This buck- 
saw Comprises a frame having top and end bars. To the 
top-bar a handle-bar is pivoted, having a lever-arm ex- 
tending thereover and provided in its upper side with 
notches. A sliding loop or ring is fitted over the top bar 
and lever-arm, and engages the notches. The saw- 
blade, by reason of this construction, can be easily 
tightened. It will be observed that the use of threaded 
tension-rods is avoided, 


ANCHOR.—Avaust 8. PETERSON, Battle Lake, Minn. 
This anchor is made with pivoted fluke-arms, so that 
when theanchor is not in use and is hauled upon the 
deck of-the vessel, both fluke-arms can be readily closed, 
so as to occupy as little room as possible. Fouling or 
entangling of the anchor-chain or rope is completely 
prevented. 


RAZOR-GUARD.-—T. F¥. Curtey, 6 Warren Street, 
Manhattan, New York city. The invention provides an 
improved razor-cuard which is readily attachable to or 
removable from the razor and is easily adjusted to bring 
the guard in proper position relatively to the edge of the 
blade. ‘Che guard-bar is formed at its ends. with screw- 
threaded lugs on which nuts screw. The outer uut has 
a pin designed to enter an opening in the outer end of 
the back of the razor. Theinner nut is formed with a 
fork for engagement with the back of the razor. A 
fastening device holds the guard in position. 


ELEVATOR AND SEPARATOR FOR GOLD. 
ScHuYLER C. and Wituiam N. RuBuz, Golden, Ore. 
In carrying out the invention, the placer material is 
treated so as readily to separate the fine, gold-bearing 
material, by subjecting the placer material first to the 
action of a stream of water under pressure to set the 
material in motion and then subjecting the moving placer 
material to the action of a second stream of water under 
pressure at an angle to the first stream, to drive the ma- 
terial up an incline and allow the fine material to sepa- 
rate from the coarse and to pass by its own gravity and 
the assistance of the water through openings in the in- 
cline, while the coarser material travels farther up the 
incline to be finally discharged therefrom and piled up. 
After the separation of the fine from the course material, 
the former is gathered in a flume having riffles which 
finally separate the gold from the tailings. 


Designs. 


ORIENTAL CARPET.—Hovcer SaraFian, Titus- 
ville, Penn. Three design patents have been secured by 


Wusiness and Mersonal. 


Marine Iron Works. Chicago. Catalogue free. 

“D.S.” Metal Polish. Indianapolis. 

Yankee Notions. Waterbury Button Co., Waterb’y, Ct. 

Handle & Spoke Mchy. Ober Mfg. Co., 10 Bell St., 
Chagrin Falls, O. 

Most durable, convenient Metal Workers’ Crayon is 
made by D. M. Steward Mfg. Co., Chattanooga, ‘Tenn. 

Machinery designed and constructed. Gear cutting. 
The Garvin Machine Co., Spring and Varick Sts., N. Y. 


Ferracute Machine Co., Bridgeton.N.J., U.S.A. Full 
line of Presses, Dies, and other Sheet Metal Machinery. 


Samples free. 


The celebrated ‘‘ Hornsby-Akroyd” Patent Safety Oil 
Engine is built by the De La Vergne Refrigerating Ma- 
chine Company. Foot of East 138th Street, New York. 


The best book for electricians and beginners in elec- 
tricity is ‘‘ Experimental Science,” by Geo. M. Hopkins. 
By mail, $4. Munn & Co., publishefs, 361 Broadway, N.Y. 


3” Send for new and complete catalogue of Scientific: 
and other Books for sale by Munn & Co., 361 Broadway, 
New York. Free on application. 


HINTS TU CORRESPONDEN’SS. 


Names and Address must accompany all letters 
or no attention will be paid thereto. This is for ow 
information and not for publication. 

References to former articles or answers should 
give aate of paper and page or number of question. 

tnquiries not answered in reasonable time should 
te repeated : correspondents will bear in mind that 
some answers require not a little research, and. 
though we endeavor to reply to all either by letter 
or.in this Gepartment. each must take his turn. 

Buyers wishing to purchase any articie not advertised 
in our columne will be furnished with addresses of 
houses manufacturing or carrying the same. 

Special Written Information on matters of 
personal rather than’ general interest cannot be 
expected without. remuneration. 

Scientilic American Supplements referred 
to may be had at the office. rice 10 cents each. 

Books referred to promptly supplied on receipt of 


rice. 
Wimerals sent for examination should be distinctly 
marked or labeleG. 


7908) L. M. R. asks: Does a bar of soft 
iron change in any dimension upon being magnetized ? 
A. A bar of iron increases in lenyth when magnetized. 


this inventor for oriental carpets of characteristic weave | youie ound the increase to be qutsa of the length. It 


and color-scheme. 

BADGE.—DEnnis C. Fauss, Brooklyn, New York 
city. The designer has provided a neat pin for a girl’s 
high school, the letters G.H.S. being tastefully com- 
bined in a moncgram. 

Nore.—Copies of any of these patents can be farn- 
ished by Muni: & Co. for ten cents each. Please state 
the name of the patentee, title of the invention, and date 
of this paper, 


has since been shown that by increasing the magnetizing 
force a point is reached at which the effect is reversed 
and the bar shortens. You will find this discussed in 
Thompson’s “Elementary Electricity, price $1.40, a 
book which should be in your school library, in Section 
124, Perhaps your physics class can devise and con- 
struct an apparatus for showing this elongation. It has 
been done. If you can make such a device, have a pho- 
tograph of it taken, and send usa copy of it, 
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For which Letters Patent of the 
United States were Issued 
for the Week Ending 
JUNE 26, 1900, 
AND EACH BEARING THAT DATE, 


(See note at end of list about copies of these patents. ] 
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00D or METAL, 
Workers*== 


Without Steam Power should 
use our Foot and Hand Power 
Machinery. Send for Catalogues 


A—Wood-working Machinery, 
B—Lathes, etc. 
SENECA FALLS MFG. CO. 
695 Water St., Seneca Falls, N. v8 
OO0T 


py MACHINE SHOP OUTFITS, 


T)TOOLS AND SUPPLIES <7722" 
SEBASTIAN LATHE CO!2°SUNERT 20: 


NGINE&F 


Acid, apparatus for making sulfuric, N. P. Pratt, 

152,687 to eed 690 
Advertising apparatus. Reardon & Potterton.. 
Advertising pouch or pocket, G. Henckel 
Air cleansing and cooling device, J. McCreery. 
Air generator, liquid, C. KE. ‘Tripler x 
alr, storage and shipping device for liquid, A. a. 


Alarm system, C. Coleman 
Alloy, KE. C. Guild. 
Anvil, vise, drill, etc. combined, J. Weathers.. 
Auger, earth, J. R. Fischer... .. 
Auscultator, W. B. Outten.. 
Automaton, smoking, J. G. Hicks: 
Automobile vehicle, J. Donovan. 
Awning, C. H. tansen. 
Axle lubricator, automatic car, P. T. Langdon 
Baling press, C. L. Bessonette.. 
Baling press, Brown & Gebrt.. 
Barrel carrier, M. H. Cartland 
Barrel, knockdown, E. Walton. 
Basket for bicycles. lunch. H. A 
Bath. See Electromedical bath. 
Baths, jet device for shower, M. Hahn.......... : 
Battery. See Secondary battery. 
tric battery. : 
Battery compound, H. Blumenberg., Jr. - 652,309 
Bean cleaner, C. W. Thomas et al. - 652. 
Bed, folding, M. Samuels.. 
Bed, mantel, C. L. Gamer.. 
Bell ringing device, J. Shou 
Bicycle brake, A. N. Sharpes 
Bicycle driving gear, J. Harrison. 
Bicycle gear, N. W. Boyd........ 
Bicycle mud guard, EK. R. Hoogs.. 
Bin. See Dust bin. 
Binder, loose leaf, F. X. Mudd... 
Binder, temporary, H. Wittman 
Bird trap, R. T. y: 
Board. See Composite board. 


« 652,478 
Thermo elec- 


Boat. Jife, A. P.Did Ob. oiisecce: 6 oietaies st eRe Arena oe ele 652,512 
Bobbin holder and thread catcher, J. Roney...... 632.725 
Boiler. See Steam boiler. 

Boiler furnace, A Hymas 652.618 
Boiler scraper, J. G. Roberts.. 652. 522 
Bolt. See Door bolt. Split bolt. 


Boot or shoe fly holder, C. N. Leonard 
Boots or shoes, machine for Indleatine: thickness 

of stock for, F. B. Munroe 
Bosh plate, Kerr & Brown..... 
Bottle, non-refillable, I. Balagur « 
Bottles or similar articles, closure for, J cAS 


POA RCC ete e cart aint ot. Carin de lai apo't sat hes DeSales 
Bottles, safety apparatus for filling’ mineral 
water, E. Schutze........ Coes eens aseretee 652,335 
Box. See Knockdown box. 
Box making machine, J. H. Greenstreet.......... 652,357 


Brake. See Bicycle brake. 
brake. Vehicle brake. 
Brooder heater, H. Van Sictle. 
Broom. S. C. La: 
Brush for doors, fly. C. H. & A. R. 
Buckle, G. Schneider. 
Bulkhead door. ship’s, J. A. 
Bulkhead doors. device for electri 
ing, Thomas & Richmond.. é 
Burner. SeeGas burner. Va rr 
Button drilling machine, H. Chalmers 
Button making machinery, R. H. Beck 
Camera, magazine, R. C. Becker. 
Can cover coating machine, A. Kress 
Can féeding and spacing device, Keliington & 
MUN td. cise Sain dhdan usp iatetteende crates ais 
Can topping and wiping machine, C. H. A yars: 
Cane feeding device, J. E. T alte t 
Canning basket and pan, W. 
Capo tasto, ‘I’. M. Pletcher.. 
Capping machine, continuous, F. W. Smith 
Car closet, railway, A. P. Dodge 
Car coupling, I’. B. Hunt. . 
Car coupling, T. A. Savage... 
Car, railway stock, H. C. Carson 
Car seat, W. M. Norcross.. 
Car, vestibule, King & Jones.. 
Cars, means for dumping contents of, @. 


Electromagnetic 


R. Anderso 


PROT CU ie tos eas See ca ascent wean * 652,316 
Cars, subterranean current distribution for elec- 

tric street. E. Von Mairhofen................... 652,554 
Carbonators, discharging mechanism for meas- 

uring tanks for, Burr & Atkinson.. see 652.682 
Carbureter, J. Pender.......... .. eres ++. 652,631 
Carrier. See Barrel carrier. 


Caster. furniture, G. D. Clark...... 
Centrifugal machine, W. H. Cook 
Centrifugal separator. E. W. Beach 
Chair. See Child’s high chair. 
Ghair: JP. MCHU gD os tiie cde Dodecanese. 
Child’s high chair, P. F. Chase. .. 
Churn, L. W. Driskell 
Cigarette mouthpieces, puparatus for making and 
inserting, C. R. Martin.. 
Cleaner. See Bean cleaner. 
Closet. See Car closet. 
Clutch, A. E. Robinson.... 
Coffee mill, C. Morgan... 
Coffee pot. Wallingford & Crowe 
Coin controlled apparatus, H. 
Collar, horse, F R. Brooke. 
Collar supporter. apparel 8 < 
Composite board, E. P. White.. 
Concrete construction. EB. L. Rani 
Consecutive view apparatus, H. Casler... 
Cooler. See Water cooler. 
Copy holder, W. R. Minert.. 
Copying machine, A. Wenzel. 
Cotton press, W. T. Calton.. 
Cotton presses, compression. for, M. Swen- 
Couch is Taising mechanism, box, J. ‘I’. Seng (re- 

TSSUC) cs costes oe cauie Mite neee see owes he teene See 
Coupling. See Car coupling. Pipe coupling. ‘Ve 

hicle coupling. 

Crank and lever. J. H. Wilson............. 
Crank pins, device for truing up, i: Culver . - Be 200 
Cultivator replanting attachment, RK. Sheden- 

Hel asin seer ccitiedy ses vos Soe 5 Gand eRe detains 
Cut-off for molasses ‘jugs. etc., V. Be Nuckols 
Cutter head, S. J. Shimer......... 
Dental appliance, L. C. Sharp.. 
Dentists’ fountain spittoons, fan uitachment for, 

J. K. Mayer.... 6: 
Derrick crane, T. S. Mossman. ...: 
Derricks, automatic counterbalancing mechan- 

ism for floating. A. B, Brown...... .. 

Desk attachment, C. F. Nesse.. 
Diaphragm and electrode, combined, J. Har- 
greaves 
Disinfectant, F. C. Cartier.. 
Disintegrating machine, G. F. Miller. 
Displaying samples of wall paper. apparatus for, 
SOMA. py sian Norge tne cag hacacnnny aaledpeeaees ee 

Dolls and more particularly dolls’ heads. manu- 


652,447 
11.884 


652.684 


facturing unbreakable, Verdier & GubmAgHer 652, aa 


Door bolt, double, P. Lauer. 
Door retainer, F. T. Field... 
Door stop, K. O. Blackwell. 
Drain trap, floor. H. D, Dickinso 
Drier. See Sand drier. 
Drill bead. J.F. Barker 


-. 652. 
udotph... 2.331 


Boniger & 


apparatus, 


M. W. 


Han ae 


Electric lighting apparatus, C. A. Terry 652,494 


Electric Highting, system of distribution for. A. 


J. 
Electric “meter, alternating current, K. Batanit, 


LA ATHEs. CINCINNATI, O. 
and Turret Lathes, Plan- 


Foot and Power ers, Shapers, and Drill Presses. 


SHEPARD LATHE CO., 133 W. 2d'St., Cincinnati, O: 
BARNES’ 


a NEW FRICTION DISK DRILL 


FOR LIGHT WORK. 
Hare These Great Advantages: 


The speed can be instantly changed from 0 to 1600 without 
stopping or shifting belts. Power applied can be graduated 
to drive, with equal safety, the smallest or largest drills 

within its range—a wonderful economy in: time and great 
Me, saving in drill breakage. (G8 Send tor catalogue. 


Ww. F. & JNO. BARNES CO., 
1999 Ruby Street, Rockford, Til. 


The Coburn Patent Trolley Track 


Store Ladders. 


A PAIR OF STAIRS ALL ALONG: 
THE LINE OF SHELVES. 
© Send for Book. 

The Coburn Trolley Track Mfg. Co. } 

HOUTORE MASS. 

* 12-inch Pipe cut off and 

Threaded with ease by one 
man anda 


FORBES 


Smaller sizes pro) ortionately 

easy. Send for Catalogue. 
THE CURTIS & CURTIS CO., 

6 Garden Street, Bridgeport, Conn, 


° PHYSICAL AND SCHOOL APPARATUS. . 


INDUCTION 
‘ae LS for experi- 


ments in X rays and 
other electrical work. 
Ce” Catalogue Free. 

E. S. RITCHIE & SONS, Broox.ine, Mass 


The New YANKEE DRILL GRINDER 


Scientifically Correct, 

IRON-WORKERS. More of these ma- 
chines have gone into the leading plants of 
the world in the last two or three years than 
_ any other, WEY? Because hand ground 
drills won't do correct work, They break, wear 


tapering, and only last half long as machine 
ground. Send for catalogue explaining all of these 
things. This is the only drill grinder ever made 
requiting but one preliminary adjustment. Write 


to ts New for full data. WIELMARTIY & 
MORMAN CO., Successors to The Fur.er 
Mec, Go, Grand Rapids, Mich, 


THE EUREKA CLIP 


The most useful article ever invented 
tor the purpose. Indispensable to Law- 
yers, Editors, Students, Baukers, Insur- 
ance Companies and business men gen- 
erally. Kook marker and paper clip. 
Does not mutilate the paper. Can be 
useu repeatedly. In boxes of 100 for 25c. 
‘to be bad of all booksellers, stationers 
and notion dealers, or by mail on receipt 
of price. Sample card, bv mail, free. Man- 
ufactured by Consolidated Safety 
Pin Co., Box 121, Bloomfield, N. J. 


A USEFUL ATTACHMENT __——— 


One of the most useful appliances in connection with 
our 8-inch Precision Lathe isthe Traverse Mil- 
ler and Grinder whicn mills and 

9 Trinés work the entire length of 
athe. Jt is invaluable for such 
work as fluting,channeling, groov- 
ing, keyway cutting, etc. ‘Easy of 
== adjustment to any angle. The 
finest and most accurate of work 
can be done with this attachment—none better possible. 
For fluting taps, " yeamers, broaches, counter bores, etc., 
it is unvivaled, 


FANEUIL WATCH TOOL CO., Brighton. Boston, Mass. 


New Microscope for Nature Study 


and for use in the Examination of Ores, 
Metals. Wools, Fibre, etc. 
Qui 


een Acme No. veo 1 Ocular and 


in, objective giv- 
ing power of about 10 diameters, 1 set of 
12 prepared slices of insect paris aud 1 OS 
interesting specimens, all in case, $ 

(3 Ask your nearest Optician for it. 


UEEN &CO., 

Optical] and Scientific Instrument Works, 
0 Chestnut St., Phila., Pa. 
Write for Circular. 59 Fifth Ave., New York. 


A ROOF THAT IS WEATHERPROOF. 


Strong, cheap, and eminently satisfactory in every 
respect can only be formed by 
Warren’s Natural Asphalt Stone Surface Ready Roofing, 
Has a inch made by an entircly new 
lapedge. process. Comes in rolls 
containing 1@@ square feet. 
Has a 2-incb plain edge on 
one side, allowing a per- 
fect joint to be made when 
applying. Particulars 


Warren Chemical & Mfg. Co., Be Fulton St., New York, 
If You Want the Best Lathe and Drill 


GHUCKS — 


i BUY 
WESTCOTT’S 
Strongest 

Grip, Great- 

est Capacity 

and Durabil- 
ity, Cheap and Accurate. 

Westcott Chuck Co., Oneida, N. Y., U.S. A. 

Ask for catalogue in English, French, Spanish or German. 

FIRST PRIZE AT COLUMBIAN EXPOSITION, 1893. 


DEFIANCE MACHINE WORKS 
DE FAANGE, OHIO-U.S.A 
PS Ae 


652.454 

Electric signal, J. H. Sanor................... 652,333 
Electrical distribution system, Gaulard & Gibbs 

(reissue) 11.836 

Electromagnetic brake, E. é + 652.266 

Electromedical bath, J. J. - 652.446 

Elevator, W. C. Stokes........0.ceeee . 652,301 


American. 


| 


-Hameattachiment, W. 


Elevator shafts, safety guard for, H. Karberg. 
Embroidering machine, W. N. Parkes 
Engine. See Explosive engine. Gas engine. 
Rag engine. tary engine. Tractiou en- 
gine. 
Engine, D. J. Filkins 
Engine regulator, pumping, J. H. Caamp, 
Envelop, W.G. Chapin 
Hvelop. mailing, A. Andren 
Evaporating apparatus, J. C. Hew ing 
Excavator, LP. Lambing 
Exercising apparatus, H. Hotz..... 
Exhibitor, merchandise: A. 1. Peffer. 
Explosive engine, Cascaden & Menges. 
Eyeglass, watchmaker’s, W. Gibsou... 
Fan, hand, J. A. Bonfiglio 
Fan, rotary hand, Bontiglio & Bourquin 
Feed water heater, H. sims 
Feeder and band cutter, self, J. Namur. 
Felly expander, S. Griffin .. 
Fence, wire, kK. L. F. Strath 
Fender. See Wheel mud fender. 
Fertilizers, etc., apparatus for mixing, A. Mus- 
c1lacco Rae ‘ 
Fiber machine, & B. Allis 
Fibrous materials, appare aning, comb- 
ing, and assorting, W. 8. Archer (reissue) 
KilterpGaGe Schroeder: o.cck.crv. doce te see's. 
Filter mechanism, W. Wagner. 
Filter, oil, C. E. Letebvre... 
Filter press, M. P. Boag.. 
lilter press, Burr & Stut. 
Vire escape, HK. M. Christ 
Fire escape, I’. M. Lepore. at 
Fireproot building construction, e L. Douglas. 
Fish plate, W. H. Connell 
Floor, concrete, E. L. Ransome. 
Folding table, 8. V. Merriman 
Forceps, artery, Stuhlmann & Pfarre 
Fumigator, Truby & Foxworth 


-+- 652,515 
652,326 


652.285 
652,708 


Furnace. See Boiler furnace. Electrie furnace. 
Hot air furnace. Ore roasting furnace, 
Wiirmce: doer d.oR. SDALCI 6.2.50. esate nee cee ty 652,204 
Fuse waterproof detonater crimper, A.S. Wil- 
LPDMAS ONS ees ie aay okies aes oe oe Aver tan Peete seater 652,573 
Gage. see Machinist’s gage. Watch wheel gage. 
Weather boarding gate. 
Gage, P. J. Darlington.. - 652,666 


Game, BL. O. Griswold 
Garbage cremating apparatus, G. Duryee 
Garment fastener, A. M. K. Steel 
Garment stretcher, K. W. Brooks. 
Garment Supporters A. W. Kear et 
Gas burner. I. B. Taylor. F 
Gas burner, electric 1 
braith.. 
Gas burners, 
Gas engine, Il. Atterbury. 
Gas engine. W. W. Gerber 
Gas engine, C. A. Miller. 
Gas engine, Pickles & Perkins. 


Gas generating apparatus, ac 
Ringwood.. » 652,239 | 
Gas generating apparatus. acetylene, J. W. | 
1010 (E's ae ane eee pan Or ees 2 | 


Gas generator, acetylene, L. Part] 
Gas generator, ace:ylene. J. Ross... 
Gas generator, acetylene. J. W. Tinsley.. 
Gas producer teed device. V. 8. Edwards . 
Gear, reversing and speed changing, Gourgoulin 
OURO LZ C Beste ec isorcsaghiateat o(ab c's hdyesbeetreydaprs oa aeacennhe asa 6 
Generator. See Airgenerator. Gas generator. 
Glove for indicating trade routes, ete., E. Voh- 


| 
= 


Cououee cieurne ve Ww. handy. 
Grain board, C. A. Klitzke.... .... 
Grass or corn cutting hook, R. D. Earle. 
Gun, folding, J.T. Baird. 

Gusset, garment, lL. IL Wise 
Halter tie, 8. N. Bratt. 2.00.0... 
J. Dobbs... 


Handle. See Sad iron handle. 


HfEness,. WHOS CANOUTS Sc. 0 ccarccatectneitadyes es 652.425 
Harness _ attaching aud detaching devic G. i 
& FB. Griffeth.. 0.0.2... 652,260 


Harvester. corn, O. P. Hill. 
Hat holder, F. J. Shea 
Headlights, automati 
Moser 
Heater. See Broo 
Feed water heater. 
tive air heater. 
Ifeel compressing machine, F. F. Raymond, 2d... 
Hitching post. B. F. ‘Tilley 
Hog handling device, J. H. 
Hoisting apparatus. J. H. Baer.. 
Hoisting machine, W. Paschall. 
Heok. See Grass or corn cutting 
hook. 
Horsesboe,. W...D. Young... . ccc. ice cece ties eees 
Horseshve nail forging machine, C. W. Wood- 
TOTO ae tus eeenanine a 
Hose, F. C. Smith.. 
Hot air furnace, 1. D.¢$ 
Hot air register, C. kh. & A. 
Hub, vehicle wheel. J. Allaman. 
Hydraulic motor, K. F. Cassel. 
Ice cream freezer, J. B. Schafe 
Ice creeper. G. W. Rush 
Ice planing maching, J.T 


652,310 
652,444 
seeees 652,493 
ater. 
Locomo- 


Lamp. heater. 


: 3402 


652,469 


Jce receptacle. A. Major 652,398 
Index for mechanical account apparatus, A. W. 

ST UME LK OM sacinc alate, cole ne Souls aes asics Saha sexcyataceaie 652,411 
Indicator. See Mai} box time indicator. Wind- 

ing drum indicator. | 
Injector, J. Huber. 652,392 


Insole. F. L. Alley « 652,417 
Insulated electrical cunductor or cable, H. Ed- | 


MDUN GS fits. BE teva chet ediose of! does BQaticter ete erat tarsiccaee 52,671 
Jack. Sec 1L.ifting jack. Track jack. | 
Jar heating device. fruit. M. Crossman....... .... 652.511 
Jewelry fastenme. C. ‘I. Crossman.........0s.+.- 652,249 
Joint. See Rail joint. Railway rail joint. 

Journal box and lid, J. D. Murray.............. 04. 652.566 
Keyhole guard, P. Stephens. 652.649 


Knockdown box. J. R. I'ho 
Lamp, E. F. Smith. 
lamp and fixture, 
Lamp chimney, R. Marsh. 
Lamp circuit breaker, glo 
Lamp circuit cut-ont, electric. RS. 
Lamp circuit knife switch, electric. KE. 1. 
Lamp circuit snap switch, electric. E. L 
Lamp circuit switch, E. I]. Dodds 
Lamp circuits, automatic neater open ting de- 
vice for. H. N. Potter...... 
Lamp. electric, 8. B. Apostoloff.. ; 
Lamp for electric lights, incandescent, J. F. 
Sanders mae ae 


Papetie 


652.65: 
. 652,580 


« 652.374 


Lamp, formaldehyde, R. P. Kuhbn.. ae 
Lamp beater cut-out device, electric, Nernst 
SEP OUtenscngsk te leis. te ss coisas sa madnae oul 


Lamp heater cut-eut device, electric. H. N. Pot- 


652,626 | 


TOR. Sec sian Sea. sein eee eawIne EA 0 tends oatears 652,639 
Lamp heater, electric glower. H. N. Potter. .. 652,638 
Lamp heaters, controlling system for electric, H. 

NE SRQUCR sc awas coetch catia not bp edtheorececcnes 652,636 
Lamp igniting or lighting system, electric, 

AVANT GS 8 oles creins a) civics asd aig tausle alatvicie wish eiste agenslarn girs «+. 652,701 
Lamp igniting system, electric. A. J. Wurts...... 652.700 
amp: meandesceny hydrocarbon, Yorty & 

NUT Vas hoss Ss cogs Tee shes he 


Lamp lens attachment. J. C. Molloy. 
Lamplighter, J. W. Phouts 


Lamp, multiple flower. M. W. Hanks 60! 
Lamp, multiple giower. A.J, Wurts..... 652,699 
Lamps. awiomatic push button switch for elec: 

tric. SHYT Dodd Sec. faed si eet cies Sassnciomam ot elas 652,599 | 
Lamps. cluster fixture for incandescent, J. F. 

Paries: cavpinyseccomrtse he Seco s Mesh cape 652.255 
Lamps, glower terminal for elect c incandes- 

CONT Me WE HANKS 22 oa css cpuegesaenagin teuier oot 652,609 


Lamps. heater tube 
Wurts et al. 
Lamps, remov 
Hanks..... 
Last, O. Heat 
Lathe attachm < ge PsP. (0) 
Lathe thread cutting attachment. E, Rivett.. 
Life saving apparatus, P. P. Doell 
Life saving net, G. Scheel 
Lifting jack, J. Callegari.... .. 


652,705 


Lifting Jack, W. K. Palmer., 52. i 
Loading or unloading apparatus, 7. Hu ty (ote : 
Loading or unloading apparatus, bucket for, Gy. I 
PAS EUUMOL tgs ittasaae tice Sea steers oniaae ek Roeder eo 652,312 
Lock. See Master key lock. 
Locomotive air heater. H. HW. Huff................. 652. 479 
Loom shed forming mechanism. C. A. Littlefield. 652,434 
Looms, positive shuttle motion for, W. }. White- 
USO sscmrnaaedacieowos cei uenemaaiveam saute 652.498 


Lubricating compound. T. W. Kirkpatrick.... 
Lubricator. See Axle lubricator. 
Lubricator, A. Eroor...... ......., ae -652,354. 
Lubricator, J. Power.. 62.28 
Machinist’s gage, J. P. “Pratt 652,521 
Magneto generators, combined gear muffler and 

shunt for, J. G. Nolen . 652,485 
Mail bag attachment and delivering apparatus, 

Jes Bates). fies cralaeautna bodes seas amec es eee. 652,584 


(Continued on page 14) ai 


652,393 


‘MANSHIP and FINISH. 


| For Steam and Oil. 


Powerful, Responsive, 
Durable and Efficient. 


‘“‘The Reeves” : 
Variable Speed 
Countershaft 


for securing any speed without 
change of belt or loss of time. Es- 
pecially adapted for all kinds of [ron- 
working Machinery, fron Lathes, 
Planers, Boring Mills, shapers, ete.; 
Cement Machinery, Experimental 
Machinery—in fact all kinds of ma- 
ghineyy requiring a change of speed. 
With it a large increase and a better 
grade of work can be produced. 

4 (e- Send for handsomely illustrated 
catalogue ‘‘ S. A.’ free. 


REEVES PULLEY CO. 
COLUMBUS, IND,, U, S. A. 


SERS STHRANS 


sold the last three years been on 
DUPLICATE orders? 


They do the BUSINESS 
and are right in WORK- 


All styles. 
; tor list of users, Reports of Tests. 


DIRECT SEPARATOR CO. 
700 Cepvpes STREET, SYRACUSE, N. Y. 


ARMSTRONG’ S No.0 THREADING MACHINE 


Can be attached to bench or post. 
Desizned for threading the 
smaller sizes of pipe, iron or 
brass,alsobolts. Hastwo speeds, 
one for pipe 4% to 1 inch; the 
ether for pipe 1% te 2 inches, 
inclusive. ses the regular 
Armstrong adjustable dies. Oth- 
er attractive features. Send for 


Send 


articulars. The Armstrong 
fz. Co., 139 Centre Street, 
New York. Bridgeport, Conn. 


Absolutely Highest Standard in the World 
for Auto-Gasoline, Telephone, Electro-Medi- 
cal and Bell Work. for $3 00 cash with order, 
will send 1 doz. No. 2, er 4g doz. Special Anto- 
mobile Cell any where, f. ob. New York. 

Ce Send stamp for New Catalogue. 
WM. ROCHE, Inventor and Sole Manuf’r, 
42 Vesey Street, New York City. 


PSu USE GRINDSTONES ? 


If so we can suppiy you. Ali sizes 
mounted and unmounted. always 
kept in stock, Remempber, we make a 
specialtyof selecting stones for all spe- 
cial ;urposes. 27 Ask for catalogue 


A The CLEVELAND STONE CO. 
=== 2d Floor, Wilshire, Cleveland, 0. 


KROMSKOP 


UPA wants) 


Color Photography 


Nature’s Reflex! “ 1t seems almost a miracle!” 
“To tue already long list of marvelous devices which 
will come into common every-day use must be added 
this last and most pleasing gift of science.”’ 
,Kroimskop’s romograms and Kromskop’s 
Jaineras, now ready. Send staonp for booklet. 


IVES KROMSKOP COMPANY, Incorporated, 
1324 Chestnut Street, Philadelphia. 


Keep Your Horse Healthy 


See that his stable is fitted with 


LOG-N’S PATENT STALL DRAIN 
which curries off all filth and bad odors. 
Saves its cost in one year. Prolongs 
the animal’s life and adds to its useful- 
ness, Booklet Free. 

Legan Sanitary Horse Stall Company, 3 
1682 roadway, New York, 


Gireulay< or r Small Newspaper Press 
Typesetting easy. Money 


$5 PRES 


maker or saver. acta stamp for Gptalogue, presses, type, 


THE PRESS CO., Meriden, Coun. 


J HOUSES LIGHTED 


AT LAST! BY BATTERIES 


CHEAPEST AND BEST LIGHT. 
We also want Agents for our Table Lamps, 
Carriage and Bicycle Lights, Fan Motors 
with Batteries, Cap Lights, Necktie Lights, 
and everything electrical. Largest makers 
in the world and we undersell all. Agents 
wanted. Send for new Catalogue, just out. 


OHIO ELECTRIC WORKS, Cieveiand, Ohio. 


VOLNEY W. MASON & CO., 


Friction Pulleys, Clutches & Elevators 
PROVIDENCE, R. I. 


MILLS FOR ALL MATERIALS.. 


OUR BUSINESS I$ TO MAKE 
MACHINERY FOR GRINDING 
GRAIN, CRUSHING ROCKS:AN 
PULVERIZING ALL HARD SUB 

STANCES. WE HANDLE AL 


TON:SEED TO ROOTS AND HERBS, 
BY AN UNEXCELLED PRO- 
: cESS. IF YOU WANT 
(JANY KIND OFA 
MILL OR GRINDING 
MACHINE, GOME-TO 
US AND YOU WILL 


4GET THE BEST 
AND STILL SAVE 
DEAL WITH US ONCE An) AND y, 


ESTIMATES FREELY FURNISHED. 


SPROUT, WALDRON & CO: 
SEND FOR CATAI OG [V0 4.) MUNCY, Pa. 
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Scientific American. 


JULY 7, 1900. 


A Way to Change 
Your Work 


Prepare for a better position without neglecting 
your present work. Our students advance 
in salary and position while studying. 
150,000 students and graduates 


TAUGHT BY MAIL 


Draughting; Electrical, 
Mechanical, Steam or 
Civil Engineering; 
Architectures Sur- 
veying; Book- 
Eeopng st Stenog- 
rap Ge 
Fstablished 1891. Capital, © 
$1,500,000. Write for circulars. 
The International 
Correspondence Schools, 
Box 942 Scranton, Pa. 


ECKHARD GASOLINE 
Marine Engines 


2H. P., $150 
4 « 250 
8 450 


Costs 9 cents per day per Horse 
Power to run. 


“ee 


Simplest in construction and 
easiest to operate. 


ECKHARD GASOLINE MOTOR CO., BRIGHTON, N. Y. 
The Olds Gasoline Engine 


ig a simple, well made and very 
economical power. It bas no 
complications. 1 to 

50 h. p. statiouary 

Small sizes solr con 

tained, 434, 8,and 15 

h. p. Mounted en- 
gines, 2to 30 b. p. ma- 
rine. Send for com- 
plete catalogue. 


Olds Motor Works, 
Box 418, Detroit, Mich. 


Factories, Lansing & Detroit 
THE IMPROVED 


MARINE ENGINE 


Weare the oldest builders and 
guarantee superiority. Two cy- 
linders in one casting. Occupies 
less space and weighs less for its 
power than any engine 
made. Can be used wher- 
ever power is required. 
Either stationary or ma- 
rine. No fire, no heat, no 
smoke. No licensed engin- 
eer required. Send for cat. 


SINTZ GAS ENGINE CO., Grand Rapids, Mich., U.S.A. 


The ‘‘ Wolverine ’’ Three 
Cylinder Gasoline Ma- 
rine Engine. 


The only reversing and self- 
starting gasoline engine on 
the market. Lightest engine 
for the power built. Practi 
cally no vibration. Absolute. 
ly safe. Single, double and } 
triple marine and stationary 
motors from 3 to 30 H. P. f 
WOLVERIN 

MOTOR WORKS, 
Grand Rapids, Mich. 


(ONITOR»”MOGUL 


MARINE GAS ENGINES 


Write 
forcat- 
alogue. 


VAPOR ENGINE AND POWER COMPANY 
GRAND RAPIDS. MICH. CATALOGUE. 


MONITOR 


2 MARINE MOTORS 


are GUARANTEED to 
GIVE SATISFACTION. 


Durable in Construc- 
tion and Easy and 
Safe in Operation. 


t= Send for Catalogue 
and imvestigate our claims. 


Truscott Vapor 


TRUSCOTT BOAT MFG. CO., St. Joseph, Mich., U. S.A. 


Ay ELECIRO VAPOR 


20th CENTUR LAUNCH 


This Ideal Gentleman’s Launch, elegantly finished 

simple, seaworthy, safe, reliable. Seats & Speed % 
miles.’ Guaranteed for one year. Price $200.00. Order 
now, avoid Spring rush. Send 10 cents for handsome 
76- page cata) oete of Steam and Sail Yachts, Launches, 
Row Boats, Canoes. RACINE BOAT MANU- 
FACTURING CO., Box D, RACINE, WIS. 


Steam Shovels’ sDredges 


The VULCAN IRON WORKS COMPANY, 


TOLEDO, OHIO, U.S. A. 
THE NEW BRISTOL COUNTER 


S, $2 
BRISTOL Co 
THe .P-Manufacto ESTER: 


TBE 


Patented April 


Registers an accurate acco unt of work done on print- 
ing presses, grain tallies, weighing, measuring and 
other automatic machines. Counts up to 1,000000 and 
repeats automatically. Simple, accurate, durable. Spe- 
cia] counters to order. {4 Send for circular. 

C. J. ROOT, Bristol, Conn., U. 8. A 


Mail box time indicator. M. S. Norton.............. 
Mail catcher and deliverer, J. H. Bates et al Se 
Mail marking machine, J. H. Barr. 
Manhole cover, E. A. Faller. 
Mantel, T. J. Cox.. 
Master’ key lock, WwW. ¥ 
Match making machine, J.A.E. 
Measure, computing, G. H. Mitcbell. 
Meats, smoke device for curing, L. H 
Mecbauical movement, H. D. Lane. 
Medicine cabinet, time, Linger & Ca 
Meter. See Electric meter. 
Microphone transmitter, C. B. & C. E. Clark 
Mill. See Coffee mill. 

Mine door opener, W. A. Gold et al 
Mitten, V. A. Scott.. 
Molding machine, M. 
Motor. See Hydraulic motor. 
Nail. See Shoe nail. 

Otay Ws KOZ shia sien cheese nese tense aoececuse esis 
Nut lock. A. V. Bryce. 
Oar lock, W. E. Warman. 
Oil storing and feeding apparatus, ‘LV C. Sheil 

652,375, 

Oiler, axle, Risley & Albert.................00eeee eee 
Optica] illusions, building or edifice constructed 
for producing, A. Kotin 
Ore handling apparatus, G. 
Ore roasting furnace, A. A. Chainey. 
Ore treating retort, A. Sadtler........ 
Packing and storing vessel, A. Stark. 
Padlock, D. D. Slaight...............005 
Paper corrugating machine, G. Lesk 
Paper reeling machine, A. Skofsrud. 
Paper, treating, C. C. Paltridge 
Pencil holder and date indicator, combined, W. 
W. Pbelps 


652,318 
652,530 
652,728 


652,376 
652,330 


652,516 


Phonograph, F. W. Baynes. 652,710 
Phonograph, T. A. Edison.. 652,457 
Photographic shutter, Shakespeare & Lo 652,295 
Photometer, J. Millis.............00..seeeees 652,680 
Picture and frame, medallion, M. F. naappoue 652,675 
Pins, machine for tapering steady, D. . Church 652,592 


Pipe. See Tobacco pipe. 

Pipe coupling, L. D. Lovekin. 
Plant guard and support, P. H. A. Balsley 
Planter and cultivator, seed, M. B. Miller. 
Planter, corn. J. H. Priestley.... ee 

Planter, corn, M. R. Yates et al 
Planter, potato, R. E. Joseph 
Paeumstle transfer tube system, W. 


ng. 
Pocket book holder or guard, J. Cameron. 
Pole, adjustable wagon, J. Séetehfield.. 
Pole’ attachment, vehicle, T. Forstner.. 
Post. See Hitching post. 
Pot. See Coffee pot. 
Powder, making smokeless, J. B. Bernadou 
Powder, smokeless, J. B. Bernadou. 
Press. See Baling press. Cotton p 
press. Printing press. Pulp press. 
torming press. 
Proging device for paper bags, etc., W. H. Han- 
se : 
Printir 
Printing press, W.H.R. aise 
Printing press inking apparatus, T. Briegel. 
Pulley gear, adjustable. Code & Knudsen 
Pulp press, Burr & Stut............. 
Pulverizing machine, G. Raymond 
Pump, air. C. M Hobby teatateenctaisres 
Radiator support, R. Brown. 
Rag engine, E. A. Jones.......... 
Rail bond, G. A. Weber (reissue} 
Rail joint, J. O. Mayhall 
Rail joint, J. N. Powers. 
Railway crossings, pneumatic automatically ‘act- 
ing danger signal for. C. S. Dean : 
Railway rai] joint, overlapping, F. P. Hart. 
Railway system, electric, L. M. Maxham. 
Railway tie, R. E. Heller............... 
Railway ties, repairing, C. F. Young.. 
Railways, aerial switch for electric, 0! Joedicke: 
Ratchet wheels, friction device for controlling, 
W.N. Parkes. 
Reaming and boring tool, W. Cunningham. 
Refrigerator, H. J. Sullivan............... 
Refrigerator box, C. J. Stuart 
Register. See Hot air register. 
Revolver, C. D. McDonald. 
Rheostat, motor, J. L. Hall............. 
Roasting ‘apparatus, meat, C. W. Bradlee... 
oll tor reducing locomotive wheel tires, F. P. 
AUG: sangre cr oetenetsesiscteeses Cosa sees ov 
Rotary engine, C. Beach.. 
Rotary engine, J. Knowles. 
Rotary engine, R. M. Murie...... 
Rotary engine, G. W. Seward et a! 
ubber boot trees, eal trimming machine for, 
Rubber on surfaces of waterproof bed sheets, 
preparing coatings of india, J. Minder 
Sad iron bandle, Hawkins & Snellin; 
Saddle, pack, FB. F. Bliss...... 
Sand drier, Merriman & Voug 
Sash and frame. window. B. W 
Saucer for drinking vessels, re; 


Tube 


mechanism for, Bondurant & Glenn 
Sawmill set works, F. W. Shuls. 
Scoop, E. E. Davenport 
Scythe blade brace, C. A 2 
Sealing envelops, apparatus for automatically, G. 
N. French 


Secondary battery, C. J. Coleman.. 
Separator. See entrifugal separator. 
Sewing machine, W. N. arees jevevelarevscciale aie satw'siasaieis's"s 
Sewing machine, button, J. J. Sullivan............ 
Sewing machine puvtonsd and polishing attach- 
ment. H. A. Tren bOIM.............ceee ee eeeeee 
Sbade adjuster, window, D. F. McCarty.... 
Shears and knife, combined, F. F. Fulks. 
Sheet metal articles, machine for forming, P. 
TMG MO YW oe aie ooo sje sare deste cagtisiseep eae meee esos 
Shoe fastening, A. A. Soderberg. 
Shoe nail. H. Weeks.. 
Shutter, H. A. Hickok.. 
Shutter worker. A. Litter. 2 
Shuttle binder, F. Babcock... 
Signal. See Electric “Signal. 
Signature gatherer, D. M. Smyth..............00+ 
Snap book, J. A. Gavitt........... Ae 
Snap hook, safety, A. E. Schofield. 
Spinning flier. J. pueber 
Split bolt, T, H. Ross.. 


Sponges, apparatus for making artificial, TAS 
Callahan cdi oi 0.6 obs cca eeweressunenese 
sige pneumatic, J. B. Bartholomew... 
Stacker, pneumatic straw, H. L. Hegland.. 
Stamps, caster rack for. H. S. Folger.. 
Steam boiler, J. R. Harris 
Steam trap, ¢. W. Lyon. 
Stilt, W. R. Benjamin... 
Store service apparatus, y 
Store service apparatus, Williams & Lippy’ 
Store service systems, terminal for pneumatic, 
H. W. Forslund. 
Stove, I. Brooke...... 
Stove, W. R. Hampde 
Stove, L. Lorenz........ 
Stove, sheet iron, J. A. 
Street sprinkling machine, McDade & Kel) 
Street sweeper, band, W. H. H. Mille 
Stringed instrument, E. A. Edgren.. 
Sultur from ores, em eracuine Fle 
[Lit Cepemere te 
Sulfuration tank, 
Switch. See Electric circuit 
cuit switch. Lamp circuit knife switcb. Lamp 
circuit snap switch. 
Table. See Folding table. 
Tablet, writing, K. E. Magee 
Vag. J. Zeeb 
Tank. See Sulfuration tank. 
Telegraphic trausmitting apparatus, F. G. Creed: 
Telephone pad bolder, C. A. Bovee..... 
Telephone system. C. C. Gould,..... 
Telephone toll system, J. A. Johnson 
Tellurian, Mitchell & Rand.............. 
Thermo electric battery or pile, J. Mathias.. 


Thermometer. clinical, J. F. Myers. 
YTbermostat. T. B. & F. A. Duncan.... 
Thread controller, W. M. Ammerman. 
Tie. See Halter tie. Railway tie. 
Tie bar. Schild & Lorey. 
Tile, F. Furness : 
Tires. manufacture of resilient. J. M.MacLulich. 
Tobacco pipe. J. B. Perry. a 
Tobacco pipe, J. Taylor.. 
Top, spinning, J. Collins 
Toy gun or pistol, F. W. Hawkes. 
Toy pistol, H. J. Fickley. eoUnaletslenee : 
Trace fastener, W.G. I.. Woods.. 
Track jack. F. Robinson............. 
Track sanding device, G. W. 
Track sanding device, C. W. Sherburne. 
Traction engine, F. Sommer.............. 
Traction wbeel, metal. J. A. Stone. 


Tramway, electric, E. Bonnet et al..... Rig ata 


Trap. See Bird tra 


Drain trap. Steam trap. 
Tread, stair, W. I. 


(Continued on page 1d) 
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652,436, 
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: 652, 440 


1.) 652,663 
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TOWERS OVER ALL 


in accurate timekeeping, durability and every 
quality that makes a timepiece best—the 


Ruby Jeweled Elgin Watch 


.made for over a third of a century—with an 


* output exceeding eight million perfect watches. 


Sold by Jewelers 


in cases and sizes to suit every taste. 


~ ELGIN NATIONAL WATCH CO,, 


ie 


JIGS & STAMP BATTERIES Ckcs* ‘i 


211A HARRINGTON & KING PERFORATING G, 


DRILLING 


WELL oma 


Over 70 sizes and styles, for drilling either deep or 
shallow wells in any kind of soil or rock. Mounted 
on wheels or on sills. With engines or horse powers. 
Strong, simple and durable. Any mechanic can 
Operate them easily. Send for catalog. 


WILLIAMS BROS,, Ithaca, N. Y. 


Asbesto- 
\, Metallic 
Se TR Mare. — : Packings 


SHEETING, GASKETS, TAPE and PISTON PACKINGS. 
Will stand the highest pressure for either steam or 
hydraulic work. [2° Write for samples and price list. 


C. W. TRAINER HFG. C@., (Est. 1874), 88 Pearl 8t.. Boston, 0.8. A, 
Lhasa acai cataad is tacaaas hd 


3 THICKNESS GAUGE, 


or) 

leaves varying in thickness by 
thomeactthe: from .0@4 to .025. 
Thickness marked on each leaf. 
Leaves may be used 
6 singly or in combi- 
© nation with one an- 
quia Price $1.25. 


El. 58 Fine Tools free. 
3 HE L STARRETT CO. 
@ Box 18, 


° 


Athol, Mass., U.S. A. 
9999 H9H09HH9HH0998889HO09O8 


°@ 
°@ 
<3 
° 
°@ 
@ 
© 
2 
3 
© 


t won’t burn electrodes. Saves 
cost in one year. Hundreds in use. 
Extremely durable and every ma- 

chine guaranteed. Will last for 

or speed of fly-wheel. Battery en- 
wy Vj; tirely dispensed with. Can be fast- 
ened to floor as shown in cut. Size 
10% x 10 x 634 inches: Weight 23 Ibs. Made for either 
touch or jum 


ECONOMY IN GAS ENGINE IGNITERS... 
ears. Automatic governor regu- 
Send for Circular S. A. 
MOTSINGE 


is Teached's in the *AUTO-SPARKER.” 
ates dynamo irrespective of size 

DEV 
EVICE MFG. CO., Pendleton, Ind. 


The World’s Standard. 


Our booklet, ‘‘The Ways of a 
Watch,’ 


An Elgin watch always bas the 
word ‘*Elgin” engraved on 
the worksefully guaranteed. 


Elgin, Itt. 


mailed free on 
request. 


ERFORATED METALS®MINING SCREENS, 
CoAL+0 ORE SEPARATORS, REVOLVING*x° HAKING SCREENS| 


- MILEING & MINING MACHINERY ANx‘ises. 
225 N.UNION ST. 


CHICAGO. 


Antiseptic Shaving 
—=— SOAP. 


UNLIKE ALL OTHERS. 


MADE FROM THE FRESH GREEN LEAVES OF THE 
TASMANIAN BLUE GUM TREE. 


HYOMEI SHAVING SOAP is guaranteed to be 
absolutely free from harsh alkali, the putrid fats 
and germ-filled oils commonly used in shaving 
soaps, and which are the aggravating cause of 
pimples, blackheads, humors, blotches, tender skin, 
and other sbaving diseases. A trial will convince 
anyone tbat 

HYOMEI SHAVING SOAP is as far superior 
to other Shaving Soaps as the finest toilet to tbe 
commonest laundry. 


Refreshing, Soothing, Antiseptic. 
Your face will thank you for using 


Hyomei Antiseptic Shaving Soap. 


Price 25 cents. 
ITHACA, N. Y. 


Sold by all druggists or sent by mail. 


THE R.T. BOOTH CO., Avenue AC, 


D. L.HOLDEN 


1336 Beach St. PHILADELPHIA Pa. 
Sove MANUFACTURER 


EGEALED ICE MACHINES 


SEE FIRST PAGE SCIENTIFIC AMERICAN SEPT. 2.1399. 


The 


Daus’“Tip-Top” Du plicator 


100 SHARP AND DISTINCT COPIES 

FROM PEN AND SO COPIES FROM TYPEWRITER 

NO WASHING, NO PRINTERS’ INK, NO STENCIL. 
SENT ON TEN_DAYS’ 


ee 
“‘Tip-Top’’ reproduces the handwriting so exceedingly faithful that copies duplicated in Black 
Ink on this apparatus are often taken for ordinary written letters and not duplicates, 


oO The Felix F. Daus Duplicator Co. (inc.),!to 5 Hanover St., NewYork 


IN BLACK 


Price, Complete, $5.00. 
TRIAL TO RESPONSIBLE PARTIES 


For Epéstness Burdens 


Archimedes and his lever are “not init” with the 


Hew Century 


Ask for catalogue and address of 
nearest representative. 


AMERICAN WRITING MACHINE COMPANY 
302 Broadway, New York. 


CQHNN NESTING ES 

American Sheet Steel Company 

Battery Park Building 

New York 

Manufacturers of all varieties of 

Iron and Steel Sheets 

Black and Galvanized 

W. Dewees Wood Company’s 

Planished Iron 

Wellsville Polished Steel Sheets 
AMERICAN PATENTS.— AN INTER- 


esting and valuable table sbowing the number of patents 
granted for the various subjects upon whicb petitions 
have been filed from the beginning down to December 
31. 1894. Contained in SCIENTIFIC AMERICAN SUP- 
PLEMENT, No. 1002. Price 10 cents. ‘l’o be had at 
this office and from all newsdealers. 


PATD. JAN. 1-88 


“D. & J.” HANGERS 


Absolutely the Best and Lightest. 


SINCLE, Bearings are Accurately Ground. 
TANDEM, PARK CITY MFG. CO. 
TRIPLET INCORPORATED, 
AND QUAD. 75 JACKSON BOULEVARD, CHICAGO. 


BUILDIN 


ACME ROAD MACH-Y CO.— F RANKF 


MACHINERY. 


AND SUPPLIES OF ae eee 


JULY 7, 1900. 


Srientitic 


American. 


15 


CAN | BECOME AN ELECTRICIAN? 


es, youcan. Weteach ELECTRICAL 
ENGINEERING at your home by mail 
at a cost within the reacb of anyone. No 
matter where you live, if youcan read and 
write, we guarantee to teach you thorougb- 
We 2 Our Institute is endorsed by Thomas 
Edison, and other prominent men of 
the country. We teacb also Mechanical 
ineering, , Mechanical Drawing, 
egra ph Jephony, Electric 
Rail ways, Precerie ighting, Elece 
tric Mining, Short Popular Electri- 
cal Course, Elementary Mathema- 
tics, ete, by mail. Write for Cata ogue. 


The Electrical Engineer Institute of Corre- 
spondence 


DV comaider the Cdrical Engineer Sssittene Instruction. 
ComaStled by Mesers wide end Marte 


“Ts be padances ¢ We Barre on Dept A, 
cheerent a oa 240 West 234 St., 
0. Edvacnese New York. 


ILLUSTRATING 
TAUGHT BY MAIL. 


Newspaper Sketching, Washdrawing, 
Pastel and higher Illustration. Adapted 
toall. Personalinstruction and criticism 
same as in our resident school. Pre- 
pares quickly for profitable work. Mod- 
erate rates. Write for particulars. 


NATIONAL SCHOOL OF ILLUSTRATING, 
38 Penn. St., Indianapolis, Ind. 


THE Worcester Polytechnic Institute, 


WORCESTER, MASS. 

Courses of study in Mechanica), Civil and Electrical 
Engineering and Chemistry. 200-page catalogue, show- 
ing appointments secured by graduates, mailed free. 
Expenses low. 33d year. J. K. MARSHALL, Registrar. 


which unlocks the best oppor- 
tunities in the Business World 
is the skilled use of the 


Remington 
Typewriter 


because the chief demand is al- 
ways for Remington operators. 


WYCKOFF, SEAMANS & BENEDICT , 327 Broadway, N.Y. 


The Densmore 


‘““The World’s Greatest’’ 


TYPEWRITER. 


The U. S. Government uses them. 
Leading concerns in 


every line of business 
use them. 


All because they stand 
the strain of steady, > 
hard work, with the 
least wear on machine 
and operator. unique ba. -bearing typebar joints. 
DENSMORE TYPEWRITER CO., 
309 Broadway, New York. 


THE jolts A Dew Button 


THE BEST THING YET! 


s simple and durable, and can 
ag IFE? I le and durable, and 
be put on and taken off at will. 
Nothing like it in the world. 
Try a set and be convinced. If 
your dealer does not keepthem 
send 25c.to us for sample doz. 
THE L. & H. SUPPLY CO., 
85 Commercial Avenue, 
Binghamton, N.Y. 


HOLDS LIKE PURE 
A VISE. 


TUBULAR 
DRIVING LAMP. 


IT’ is the only perfect one. 
1‘f will not blow or jar eut. 
IT’ gives a clear, white light. 
1T is like an engine head- 
light. 

I'l’ throws the light straight 
ahead from o 300 ft. 
1T burns kerosene, 

Send for bork ( free). 


e 


R. E. DIETZ CO., 60 Laight Street, New York. 
Mention this paper and get special discount. S 
Ds ree 1840, 


THE BICYCLE: ITS INFLUENCE IN 
Healtb and Disease.—By G. M. Hammond, M.D. A val- 
uable and interesting paper in which the subject is ex- 
haustively treated from the following standpoints: 1. 
The use of the cycle by persons in health. 2. The use of 
the cycle by persons diseased. Contained in SCIENTIFIC 
AMERICAN SUPPLEMENT, No. 1002. Price 10 cents. 
To be had at this office and from all newsdealers. 


‘Catalogue of latest Models for 
SMITH & WESS 


14 Stockbridge S RESSON ane, 


Truck, car, E. S. Barreiras..... svictaisiattisaetsle cee teats 652,238 
Truck or pusher for propelling ore or coal cars 
up oe elevated dumping platferms, G. H. 

ulett 


Tube forming press, H. 
Tubing, making, F. F. Bischoff. 
Tumbler washer, L. L. Rowe. 

Type distributing machine, H 


652,422 


. 652,421 
- 652.420 
320 


plying AD paLatite for, H. Bure’ 
Type setting machine, H. Burg.. 
Typewriter paper carrier, a R. 
Typewriter type arm, C. G. Kvarnstrom 
Ty pewriting machine, we “Pp. Quentell... 
Valve, balance, E. C. Terry 
Valves Water gage glass, S. Ceok. 

vapor burner, A. N. Thomas. 

icle brake, J. C. Stinson.. 

Vebicle coupling, G. W. Crawford. 
Vehicle, motor, T. Croil.............. 
Vehicle, motor, J. Greffe. . 
Vehicle, motor, Fk. A. La Rocbe 
Vebicle, motor, R. M. Owen.......... 


ee t52.535 


Vehicle, motor, O. Waechtershaeuser.. ; 62, ‘571 
Vehicles, etc., interchangeable gear “driving 
mechanism for motor, A. Krastin.......... ... 652,275 


Vehicles, vessels, ete. 7 steering or guiding and 

locking device for, A. S. Brown Mehta Tivic clataetotees 
Velocipede propelling device, C. Hetzel 
Vessels, apparatus for locating and attaching 


652,244 
652,364 


raising means for sunken, Thomas & Stretcb 652,412 
Vise and drill, combined, P. J. Harrab...........- 632,674 
Vise, milling macbine, E. J. McClellan............ 682,441 


Wagons, etc., manufacture of straps for, J. H. 
Baked uitgstecah Gee antatntnrenede anes he ion eae ene's 3a 


Waist, apparel, J. A. Fayart... ... Ba. 2.458 
Wasbbow!} support, T. R. Powell... ...........2005 ro 289 
Washer. See Tumbler washer. 
Washing machine, I. N. Thomas. ...............++5 652,552 
Washing machine, E. W. Wickey. «-. 652,467 
Watcb wheel gage, KR. L.. Marshall. «+. 652,622 
Water cooler. E. G. Howe.............. +» 652,271 
Water wheel governor, W. W. Handy.. ..- 652.389 
Weatber boarding gage, T. B. Farmer.. ~-- 652,236 
Weather strip, S. EH. Moore...........0.1 ee ceee --. 652,400 
Weatber strip for doors, Sandberg & Vetter...... 652,489 
Weaver’s pliers, Haigh & Houck.............. «+. 652,859 
Weed destroyer and cultivator, G. J. Friend. . 652,513 
Weed killing composition, G. Perry................ 652,686 
Weighing apparatus, automatic, M. E. Reisert... 652,642 
Well casings, tool for slitting and cutting off, I’. 

TGA WE. .-ctsxecmagatin tees tras eitein eso Ket 652,367 
Well tubing, hoisting apparatus for, F. Schnei- 

GORD coc ence ct tate ae Maman udetentes 652,293 
Wheel. See Traction wheel. 


W bee! mud fender, vehicle, D. G. Hyder.......... nd 
Wick for candles or lamps. M. Neustaedter 5 
Winding drum indicator, W. F. Murray 
Winding machine, D. G. Baker....... 
Winding macbine, S. W. Wardwe 1, 
Winding machine, ooneae J. F. Schen 
Window, W. D. Watson.. 
Window guard and she 
ford.. 


Woodworking machine. F. Diehl 
Woodworking machine feeding device, J. R. 

(RHOMVAB Sn dace atten dna ane tse ssi saaan tetas 
Wrapper, newspaper, W. P. Murphy an 
Yoke, néeckeG.A. Tandon oiiccviaos eve nets cece’: 


DESIGNS. 


Badge or similar article, F. S. Weaver............+5 
Bed frame corner iron, F. Trounstine... 32 
Belt, L. Sanders 
Belts or similar articles. body for, C. G. Smith. 
Cabinet. kitcben, C. A. Post.. 
Can opener, W.G. Browne... 
Cup or similar article, C. H. H 
Dies W. Rubino: cccscesetcaes eve: 

Dish er similar article, C. H. Haviland... 
Dish or similar article, covered. C. E. Havil nd 


32,872, 32,873 
Game board, J. W.C. Meikle. 32,689 
Insulating back piece for sw 
F. B. Potter. 32,880 
Nut lock wasber. 82,877 
Ore crusher frame, ‘PL Ww. 32,884 
Pitcher or similar article, C. E. 32.87: 
Propeller, M. L. Rowe.. ......... 32,855 


Puzzle board, J. L. & C. 
Seaming and cutting ar “J. D. Ward.. 


Stamp racks, wbee) for caster, R. D. Swisher. 32,883, 

Stove damper bandle, M. Griswold, Jr........ 32,881 

Stoves, front member for gas, W. M. Crane.. +. 32,882 

Wrasbstand, ‘By Aa Wellassiv4 oie iiaicdswiicoeancaron 32,887 
TRADE MARKS. 

Baling presses, Kansas City Hay Press Company.. 34, 829 


Beer, C. Jacobsen ny Carlsberg.................20.65 34.8: 
Corsets, J. A. Redick. Q 
Drills. dyed or colored, J. 8S. Giveen. 
Eye salves, eye water, and pile remedies, Howard 


Brotbers a Selene naa Sida sh Od 1D, 
Eye water, Howard Brothers.. 34,818 
Firearms, projectiles, and explosives of all kinds, 

Deutsche Waffen- und Munitionsfabriken..... 34,531 
Hair dressing, S. Hudes................000.00 ee eee 34,817 
Leather and india rubber and a cement, substi- 

tute for, Kingscote Company..................5- 34,827 
Machines and vehicles, certain named, American 

Road Machine Company................226 cesses 34,830 
Medical preparation for certain named diseases, 

Myros Chemical Company of Baltimore City... 34.825 


Medicated bougies, Tbompson & Pape.......... 
Paper bags, Union Bag and Paper Company. .. Bt, 
Pills, liver, J. G. McLain & Son..............cc eee é 
Polisb for metal and glass ware, H. I.. De Kalb 
COMPAR ia a sich os bos cae gas ees 
Polishing devices, C. D. Wines...... 
Remedy for cancer, Jobnson & Jon if 
Remedy for epilepsy, Johnson & Jones. 
Rubber, gutta percha, and substitutes therefor, 
certain named goods made of, Alden Rubber 
Company 
Skin diseases. prepar: 
Cbemical Company.. 
Surgical devices and fur 
Actien-Gesellscbaft fur Feinmechanik, vor- 
mals Jetter & Scbeerer... 


Tea, B. Desenberg & Compan 34,813 
‘Tea and coffee, Kiumphrey Co 

Da eee taanatardtanan ate es sulead bee -- 84,812 
Vests for outer wear, Rosenwald & Weil........... 34,811 


Whoisky and otber distilled liquors, Facio Dis- 
tilling Company. 
W bisky, corn, D. L. Arey.. 


LABELS. 


** Adirondack Pure Rye Whisky,” for rye whisky, 
Salzman & Siegelman 
* Bellwood Bourbon Whisky‘*” for whisky, Salz- 
man & Siegelman 
“College Kid Shoe.” for boots and shoes, Crad- 
dock-Terry Company...........62. ccccscuceeceenes 
“* College Woman’s Walking Shoe,” for boots and 
shoes, Craddock-Terry Company.................+ 
**Cumberland Cboice Old Bourbon,’ for whisky, 
Salzman & Siegeiman............cccccceteecceseee 
“Empire Pure Rye Whisky,” for rye whisky, Salz- 
man & Siegelman....... 
“Miller's Photo Exposometer,” for a device used 
by photographers, G. M. Miller & Company 
““Old Webster Pure Rye,” fer rye whisky, Salzman 
Siegelmales (627.5. Saco tek aaneeeieneenio 
**Red Cross Port Wine,” for port wine, Salzman & 
SICCPESMMAN «fais oh oo coy snk ase alll histo se solace aa persian 
““S & S Choice Old Bourbon,” for rye whisky, Salz- 
man & Siegelman ahs upiteinie. CROCS REE OS aes Teahe 7,669 
**Shasta Water,” for mineral water, Mt. Shasta 


Mineral Spring Company.................0..e eee 7,607 
“St. Nicholas Picture Puzzle and Animal A BC 
Blocks,” for a game, McLoughlin Brothers...... 7,665 


“* Sweet Marie,” for chewing gum, Charles W. Huff 
COMPANY = deisosthiesccaien esate, vescae sca taas athe eevee d 


A printed copy of the specification and drawing of 
any patent in the foregoing list. or any patent in print 
issued since 1865. will be furnished from this office for 
10 cents. In ordering please state the name and number 
of the patent desired, and remit to Munn & Co.. 361 
Broadway, New York. Special rates will be given where 
a large number of copies are desired at one time. 


Canadian patents may now be obtained by the in- 
ventors for any of tbe inventions named 1n the fore- 
going list, provided they are simple. at a cost of $45 each. 
If complicated tne cost will be a little more. For full 
instructions address Munn & Co., Broadway, New 
York. Other foreign patents may also be obtained, 


The freest, easiest and most comfortable suspender in the 
world is the President Improved Suspender. 
weight off your shoulders. 
ment. 


President Suspender 


IMPROVED == 
is sold wherever suspenders are sold. TrimmingsY7 


will not rust. 


Refuse imitations. 
has guarantee‘ticket. 


It takes the 
It gives absolute ease of move- 


You can’t feel that you are wearing a suspender. 


The genuine 
Every purchaser is en 


titled to take part in the presidential vote 


Full information with each suspender. 
dealers or direct from us 50 cts. postpaid. 
for handsome booklet—President Pointers—Fri 


THE C. A.EDCARTON MFC. CO., 
Box 222. Shirley, Mass, 


_. MEDIUM-SIZED AUTOMATIC. 
or similar machinery built to order. Our facilities and 
experience in this line are exceptionally advantageous. 
We invite correspondence from inventors of mechani- 
cal devices. @IT. MERGENTHALER COMPANY, 
Incorporated, Baltimore, Md. 


50 YEARS’ 
EXPERIENCE 


TRADE Marks 
DESIGNS 
COPYRIGHTS &c. 
Anyone sending a sketch and description may 
quickly ascertain our opinion free whether an 
invention is probably patentable. Communica- 
tions strictly contidential. Handbook on Patents 

sent free. Oldest agency for securing patents. 
Patents taken through Munn & Co. receive 
special notice, without charge, in the 


Scientific American. 


A bandsomely iliustrated weekly. Largest cir- 
culation of any scientific journal. Terms, $3 a 
year; four months, $1. Sold by all newsdealers. 


MUNN & C0,261 Broadway, Naw York 


Braneb Office. 625 F St.. Washington, D.C. 


_ PROPOSALS. _ 


EALED_ PROPOSALS WILL BE RECEIVED AT AT 
the office of tbe Light House Engineer unti) 12 
o'clock M., July 7, 1900, and then opened, for furnishing 
tbe material and’ labor of all kinds necessary forthe 
delivery, erection and completion of the Hog Island 
Sboal Light- House. R.1., in accordance with specifica- 
tions, copies of whicb. with blank proposals and other 
information, may be had upon application to D. P. 
HEAP, Lieutenant-Colonel, Corps of Engineers, U.S. A. 


ICE: 


MACHINES, Corliss Engines, Brewers’ 
aud Bottlers’ Machinery. THE VILTER 
MFG. CO., 899 Clinton Street, Milwaukee, Wis. 


PREEL PSEESEEES Bi 


TYPE WHEELS. ig laa 2 EXPERIMENTAL WORK. GMALL MACHINERT: 
NOVELTIES & ETC. NE! STENCIL WORKS 100 NASSAU ST N.Y, 


INVENTIONS PERFECTED. 


Accurate Model and Tool Work. Write for Circular. 
PARSELL & WEED, 129-131 West 3lst St., New York. 


$7 


Month and Expenses; no experience 
needed; position permanent; self-seller, 
REASE Mr. Co. ,Stat’n 10,Cincinnati, O. 


‘AMOUR SL TLE E MACHINE CO. 


30 WORT .. NEW YORK. 
ae Models of ee Machine to Order. 


IMPROVED MARINE PROPELLER 


Patented June 19, 190. This valuable invention is for 
sale. See notice on page 12. For terms, address 


CHAIN 
BUCKET 


ADDRESS 
THE JEFFREY MFG. CO. 
COLUMBUS, OHIO. 


FOR CATALOGUE, | 


REDGES 


It APPEALS TO BOTH THE AMATEUR AND 
SKILLED PHOTOGRAPHER. Has Many Ap- 
VANTAGES. &&% SEND FOR CATALOGUE TO 


Models and 
Experimental Work 


Inventions Developed. Special Machinery. 
E, V. BAILLARD, Fox Bldg., Franklin Square. New York. 


TRADE MARK 


ane Cindsor Goovs 


WATERPROOF 


Save Laundry Bills 


FIRST COST 
ONLY COST 


The Only Perfect Substitute 
for Linen yet produced. 
*Spooyy Aaqqnyy JO anBoyeywD Toy ost Ay 


tee 


Do you want $$$$? We want ‘Agents everywhere! 
The Windsor Collar and Cuff Company, Windsor, Con 


Hoey for Steam Traps 


He rcules Seamless Copper raps 
) Ibs. per sq. In. and anted. 
d only g copper 

rN logue Free. 
LES FLOAT W ORKS, 
Springfield, Mass, 


MAKE ICE CREAM IN 30 SECONDS 

Best, purest, cheapest. No one cares to 
stru, gle with old time freezers after s ing 
the Polar Star Freezer making ice 
cream, Saves ice and salt, easily cleaned 
and operated, always in order. 

(car Live Acents WantTEp. 

Polar Star Mfg. Co., 2831 Levant St., 


Philadelphia, Pa. 


GUNDLACH OPTICAL CO., Rochester, N. Y. 
TURBINES sgasssbirins, #.89%. 
GAS GASOLINE ENGINES 


WATER MOTORS 

GBACKUS WATER MOTOR CO. NEWARK N.J. U.S.A: 

EVERY BOY Wantsa Model Yacht Hull. Circu- 
lar free. Crane Bros., Mfrs., Westfield, Mass. 


NOVELTIES & PATENTED ARTICLES 


Mannfactured by Contract. Puncbing Dies, Special Ma- 
chinery. E. Konigslow & Bro., 181 Seneca St.,Cleveland,O. 


GRINDING MILLS FOR ALL PURPOSES. 


Bogardus Patent Uni- 
versal Eccentric Mill. Address J.S.& G. F. SIMP= 
SON, 28 Rodney Street, Brooklyn, N. Y. 


ANY interested in Art, Ar- 
tistic Shading or Coloring 
will do well to write 


The Air Brush Mfg. Co. * 


80 Nassau Street, 
Rockford, Ill., U.S. Ae 


EXp erimental iMod Work 


Cir. ea Wn. Gardam &Son, 45-51 Rose St.,N.Y. 


¥ Mazical Apinaiatiies 


Grand End ef Century Catalogue, just out, 
ever iw engraving: s, 26¢, Parlor J'ricks Catalogue, free. 
MARTINKA & CO., Mfrs., 493 Sixtb Ave., New York. 


PATENTED SHOEING STALL. 


This machine confines the body, holds 
L > 


two feet in positiun to be sbod at once 

\s.and can be adjusted to fit any sized horse 

Nin four minutes. We guarantee tbe ma- 

*chine not to injure any horse. 1t is made 

We will sell or trade territory. 

" JACOB A. GRAY, 
Kansas City, Kan. 


4 Voltmeters, Ammeters 
and Volt-Ammeters 


for all electricil measurements, testing 
batteries, circuits,etc. A reliable and 
inexpensive portable instrument. 
i Send for Circular. 
L. M. PIGNOLET, 
80 Cortlandt St., New York. 


MORAN FLEXIBLE JOINT 


for Steam, Air or Liquids, 
Made in all sizes to stand any desired } 
pressure. 
Moran Flexible Steam Joint Co., Inc’d 
147 Tbird Street, LOUISVILLE, KY. 


REVERSING STEAM TURBINE. —PAR- 


son’s recently perfected turbine for boats. Illustrations 
sbowing details. Contained in SCIENTIFIC AMERICAN 
SUPPLEMENT, No, 1158. Price 10 cents by mail, from 
this office, and from ail newsdealers. 


Q EXPERIMENTAL WORK, 


LIGHT MANUFACTURING 
= SHEET METAL STAMPING - PUNCHES & DIES. 
UTOMOBILE S4no PART Sror Same. 

SPECIAL MACHINERY. INQUIRIES SOLICITED. 

OTTO KONIGSLOW- 45 MICHIGAN ST. CLEVELAND,O. 


March and Sept., 


Packs in small case. "Send Ce. tor catalog, 50 engravings. 


Punctnre Pr oof Folding Boats. Adopted by the U.S. War and Navy Depts. in 
. Only medal and award at World’s Fair. 
perfectly safe for family as well as sportsmen’s use. Sails, centerboards, rudders. 


Beautiful modcls, 


King Folding Canvas Boat Co., Kalamazoo,Mich.,U.S. 


FO0S 


GAS AND GASOLINE ENGINES 


Adapted for all power purposes. 
Largest exclusive Gas Engine Factory in America. Mstablished 1887. 
Engines in stock aor quick delivery in all prinep ar cities. 
nd for IUustrated Catalogue 
THE FOOS GAs ENGINE CO., 


3 to 250 
Ilorse Power. 


Station A, Springfield, Ohio. 


PYERGE VAPOR LAUNCHES 


Stock Sizes 14 to 22 foot. 


Prices $160 and up. Send for Catalogue, 


Safe, Reliable and fully guaranteed. 


PIERCE ENGINE Co., 17 N. 17th Street, Racine, Wis 
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Scientific American. 


JuLy 7, 1900. 
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AND 
LOSS-OF: LIFE 
AND 


INJURY 
TO-PERSONS {j 
CAUSED-BY it 


STEAMBOILER-EXPLOSIONS ! 


J-M-AULGN:PRESIDERT ‘“W*B*FRANELIN - Vice PRESIDENT |Z 
B-PIerce:SECRETARY F-B-ALLEN - 2°VicE PRESIDENT 


L.B.BRAINERD.. TREAS. LF MIDDLEBROOK ASSTSECYIt 
<> $6-<E> 00 <a> 04. SI sy 


Automobite Parties 


will soon be as popular as the coaching parties of old, or 

- as thetheatre par- 
ties of modern 
days. There isno 
end of healthy 
pleasurable recre- 
ation for those 
who owna 


WINTON 
MOTOR 
CARRIAGE 


and the invited 
guests are sure to 
enjoy, an exhila- 


Pie tin Sie ie tie te ie ie it lt 
gp 
Vettel leion 


= 


Price $1.200. 


rating ride. No danger, no dirt, no discomfort. Hydro- 
carbon system. Superior make in every way. 


THE WINTON MOTOR CARRIAGE CO., Clevetand. Ohio. 
Eastern Department, 120 Broadway, New York City. 


No Agents. 


Automobile Patents 
Exploitation Company. 


UNDERTAKES :—The manufacture of Automobiles 
and Motoi-Cycles. Tbe examination ot Automo- 
bile patents. To enlist capital forihe development 
of inventions. 

SURNISHES:—Specialists to make thorough exami- 
nations of patents. Experts to test motors and 
automobiles. Oppurtunitiestoinventors to present 
properly their propositions to cencerns willing to 
consider and to undertake the same. 

PURCHASES :—A}l meritorious patents, licenses and 
inventions relating to Motor-cycies. motors, gears, 
automObiles and their parts, 


Automobile Patents Exploitation Company, 


F. B. Hyde, Secretary. 
27 William Street, New York, N. Y. 


we BSTOS 
Lda COVERINGS 


a8); 4 6) -) 3-3 €}-3 ABSOLUTELY FIRE PROOF. 


aie [cm ec ee a -BLE. EASILY APPLIED. 

MADE IN SECTIONS Sigh sal a mod 

FIT STANDARD PIPE Ra aeMoat Cents 
H.W. JONNS Ra Ca eel 


* NEW YORK: CHICAGO - PHI NS SEAT lola ce) 


ASBESTOS MATERIALS. BRE IUT RON psy Nie 
ROOFING MATERIALS. Ditxeur [lo Vil Vga 7 Vas 


ACETYLENE BURNERS. 


We have the largest and best equipped factory in the 
world for making genuine steatite Acetylene Gas burn- 
ers. Correct scientific principle. Quality and workinan- 
ship guaranteeo. 

STATE LINE TALC CO., Chattanooga, Tenn., U.S. A. 


: RALLEL CHBESLY&q 
PAG amosaliseite 


STAMMERING 


and all nervous affections of speech quickly 
and permanently cured by a physician—a 
speech specialist for over eighteen years. 

Pupils may live in the institution and re- 
ceive the doctor’s constant, personal treat- 
ment and care. Our new location, adjoining 
Central Park and Hudson River, is one of the 
coolest, healthiest and most interesting sec- 
tions in New York. 

My Dear Str: Three months after leav- 
ing your care J find my son completely cured. 
You are entitled to and have the grateful 
thanks of his mother and myself for what 
you have done for our son. 

Gero. B. Rowngy, Lieut.-Col. 4th Vols. 
Fort Riley, Kansas. 

The celebrated German and French meth- 
ods are utilized and improved by the sugges- 
tions of a progressive American physician. 
When a cure is to be had so easily it is a 

ity to go onstaminering. Send for pamph 

let, giving outline of treatment and reter- 
ences from emineut men and pupils. 
F. A. BRYANT, M.D., 105 W. 72d St., N. Y. 
(For nearly Twenty Years at 9 W. 14th St.) 


rR MORROW 
OA ve 
— i m-~HUB 


SS WITH THIS 
|} YOU RIDE 50-MILES 
"BUT PEDAL ONLY 35. 


| OVER 100,000 IN USE. 


EASILY PUT ON. HAS PROVED PERFECT 
AND RELIABLE. FULLY GUARANTEED. 


Coasting becomes so safe and easy you do it 


H every chance you get. Your feet on the pedals 

H gives perfect control of the wheel. Ladies’ skirts 
keep down when coasting. You can adjust it to 
any make of cycle. 


Our Acetylene Bicycle Lamp is superior in 
construction to any made. 


Illustrated pamphlet giving detatled information 
regarding Brake and Lamp, sent on application. 


ECLIPSE BICYCLE CO. 
Box X. ELIRA, N. Y. 


WALTHAM WATCHES 


The best and most reliable 
timekeepers made in this country 
or in any other. 


The ‘’ Riverside’*” (trade-mark) movement is jeweled 
throughout with rubies and sapphires. 
For sale by all retail jewelers. 


SAVAGE Hammerless Magazine Rifle 


SMOKELESS 


+303 & 30-30 CAL. 


The most reliable and safest rifle ever 
manufactured. Shoots six different cart- 


ridges adapted for largeand small game. 
wr Write for Descriptive Catalogue A. 


SAVACE ARMS CO. 
UTICA, NEW YORK, U.S. A. 


Point Blank Range for Hunting. 
The Only Hammerless Repeating Rifle. 


FSTERBROOKS acc 


150 Varieties. For Sale by all Stationers. yest-known pen in the world. 


Works, Camden. N.J. THE ESTERBROOK STEEL PEN CO. 26 John St., New York. 


THE BEST MANUFACTURING CO.’S 


New Combined Steam Harvester. 


They will harvest, on an average, 1,000 sacks of grain or 65 to 100 acres, cut, 


For hillside or valley 


threshed, recleaned and put in sacks in one day and at a cost not to exceed lands. 
fifty cents per acre actual outlay of cash. We euarantee these harvesters to 
do wbat we claim when intelligently and energetically overated. Awarded first premium 


at California State 
400 in successful use. 


Will do the work of 100 men and 
50 horses. 


Dimensions as follows: Width of Separator, 54 inenes; Cylinder, 31 inches; Header, 25 feet cut. 


Best’s Traction Engine. 


The Monarch 
of the Field. 


Best’s Traction Engine pulling sixteen 10-inch Plows, four 6-foot Harrows and a Havana Press Drill. 


A revolution in plowing. Cost of plowing reduced to a minimum. From 35 to 70 acres plowed, 
harrowed and seeded each duy and at half the cost of animal power. 100 of these engines at work now. Witha 
%5-foot harrow 100 to 125 acres harrowed each day at a_speed of 3 miles an hour, doing the work much better 
than horses. PLOWING BY SUN-LIGHT BY DAY, AND HEAD-LIGHT BY NIGHT. 


Gold Medal awarded by the State Agricultural Society at Sacramento and by California Midwinter Fair. e 
(" Send for descriptive circular and price list 


dled Locomobile Freight- 7 ing Train. 


Capacity of Engine, 50 H. P. Capacity of Wagons, 16 
Tons each, or total freight. carrying capacity of train 50 
tons. Also make wagons with capacity of 10 and 12 tons. 

Engine and wagons are especially designed for Steam 
Freighting, Log- 
ging and Plow- 
ing. 


“The Daniel Best” 50-Horse Power Traction Engine. 


The most Powerful and only Successful and Practicable Road maging in the world. 100 of them in use on this 
Coast.. Speed three miles per hour. They are being Successfuliy and Profitably Employed in Haulin 
Logs, Lumber, Ore, Salt, Borax and other kinds of freight. The work ts being done FIETY PER CENT 
Cheaper tban it is Possible to do with Animal Power. They can be operated over any ordinary road where it is 
practicabje to use mules or horses, doing the same work. They can ascend grades as much as 10% to 20%, hauling 
their loads of 35 to 40 tons, depending upon the condition of the roads; loads may be increased to ever greater 
amount on a firm and moderately levelroad. Send for Descriptive Circulars and Price List of E: and Wagons, 

We solicit correspondence. No trouble toa swer questions. Estimates made for complete Freighting 
Outfits. All of these machines are manufactured under Patents of our own. Address 


THE BEST MANUFACTURING CO., San Leandro, Cal., U.S.A. 


|BATTERY 


WEIGHS 
ONLY 
15 LBS. 


U.S. 
STORAGE BATTERY FAN, 


$15.00. CIRCULAR. 
THE U. S. BATTERY CO., 253 Broadway, New York. 


Eastman Kodak Co.’s 


BROWNIE 
CAMERAS 


——$ 1.00 


<<, Make pictures 2% x 2% 


AA inches. Load in Daylight 


with our sixexposure film 
cartridges and are so 
simple they can be easily 


OPERATED BY 
3 ANY SCHOOL 
BOY OR GIRL. 


Fitted with fine Meniscus 
. lenses and our improved 
rotary shutters for snap shots or time exposures. 
Strengly made, covered with imitation leather, have 
nickeled fittings and produce the best results. 

Brownle Camera, for 21% x 2Y% pictures, « - $1 


Transparent-Filn Cartridge, 6 exposures, 24% 224%, 
Brownie Developing and Printing @utfit, - - 


00 
Bt 
075 
THE BROWNIE CAMERA CLUB. 


Every boy and girl under sixteen years of age 
should join the Brownie Camera Crus. Fifty 
Kodaks, valued at over $500.00, will be given to 
members of the club as prizes for the best pictures 
made with the Brownie Cameras and every member 
of the club will be given a copy of our Photographic 
Art Brochure. No initiation fees or dues if youown 
a Brownie. Ask your dealer or write us for a 
Brownie Camera 
Club Constitution. 


EASTMAN 
KODAK Co. 
Rochester,N. Y. 


CHARTER Gasoline En 
Sey ANY PLACE 


BY ANYONE 

FOR ANY PURPOSE 
Stationaries. Portables, 
Engines and Pumps. 
(@™ State your Power Needs. 3@ 
CHARTER GAS ENGINE CO., Box 14 


Send a do lar to your local 
Kodak dealer for a Brownie 
Camera, Lf there is no Kodak 


dealer tn your town, send us 
adollar and we will ship the 
camera promptly, 


in colored enamels 
to match dress 
t) effects. 


Send for our ‘*Blue Book’’—free. 


Tue New Encranp Watcu Co. 


37 Maiden Lane 
New York 


149 State Street 
Chicago 


The Austen Chemical Researsh Go, 


PETER T. AUSTEN, Pg.D. Prest. and Manager. 
Experimental Investigation ef Technical Problems. 
Researecb Work for Manufacturers. Lnprovement and 
Invention of Processes and Products. Utilization ot 
Wastes and Unapplied Substances. Reduction of Man- 
ufacturing Costs. Testing. Perfecting, Introducing aud 
Disposing of Processes and Products. Manufacturing 

Formulas. (8 Explanatery Circular en Application. 


52 BEAVER STREET, NEW YORK. 
Cf A For 2 GENUINE DIAMONDS 
.UU and | AUSTRALIAN OPAL 
Mounted in a 14k. Solid Gold Ring. 
igh \si) The diamonds are white and bril- 
liant and tbe opal is full of fire. 
We cut and polish precious stones 
»- and manufacture gold mountings. 
We warrant ali goods asrepresented 
or money refunded. We make al! 
kinds of diamond jewelry. and will 
be pleased to give estimates on any- 
thing you may desire to purchase. 
DESOLA MENDES CO., 


Cutters of Precious Stones, 
14 John St., New York. 


Exacr Size. 


Genuine Diamonds with 
an Ausfralian Opal or 
Genuine Turquoise 


(smaller size). 
All varietiesat lowest prices. Best Railroad 
Track ang Wagon or Stock Scales made, 
Also 1000 useful articles, including Safes, 
c. 


\ pales Sewing Machines, Bicycles, Tools. Bave 


Money. Lists Free. CHICAGO SCALE Co.. Chicago. Ill. 


JESSOP'S STEEL?” 
FOR TOOLS, SAWS\ ETC. 
Ww" JESSOP & SONS. L2 


91 JOHN ST. NEW YORK 


